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I 



Substitucni derivaty N°-benzyladenosinu, zpusob jejich pnpravy, jejich pouziti pro pripravu 
leciv, kosmetickych pripravku a rustovych regulator^, farmaceuticke pfipravky, kosmeticke 
pfipravky a rustove regulatory tyto slouceniny obsahujici 



Qblast technikv 

Vynalez se tyka novych substitucnich derivatu r^-benzyladenosinu, ktere maji 
protinadorove, mitoticke, imunosupresivni a antisenescencni ucinky pro rostlinne, zivocisne i 
lidske bufiky, zpusobu pripravy techto derivatu a jejich pouziti jako leciva, farmaceuticke 
kompozice, ktere tyto derivaty obsahuji jako ucinnou latku a pouziti techto' derivatu pro 
vyrobu leciv, v biotechnologiich, v kosmetickem paimyslu a v zemedelstvi. 

Dosavadni stay technikv 

Cytokininy jsou chemicky charakterizovatelne jako N^-substituovane derivaty 
adeninu. Soucasna nomenklatura zalozena na systemu navrzenem Lethamem (Planta 181: 
361-364, 1974) a Lethamem a Palnim (Ann. Rev. Plant. Physiol. 34: 163-197, 1983) byla 
puvodne navrzena pro zeatin (Z) a isopentenyladenin (iP). Konjugace purinoveho kruhu 
byva oznacovana cislem polohy substituentu, takjak je znazorneno v pfehledu pro iP. 
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Ve vyse uvedenem prehiedu chemickych vzorcu zakladnich cytokininovych basi znaci iP - N - 
(A 2 - isopentenyl)adehin, Z - /mm-zeatin, DHZ - dihydrozeatin, BAP - 6-benzylaminopurin, oT 
- o/vAo-topolin, mT - meta-topoYm. 

Cytokininy lze rozdelit v zavislosti na povaze N^postranniho retezce na dve skupiny: 
isoprenoidni a aromaticke. Isoprenoidni jsou reprezentovany cytokininy odvozenymi bd 
nasledujicich basi: N 6 -(A 2 -isopentenyl)adenin, dihydrozeatin a zeatin. Mezi aromaticke 
cytokininy patri 6-benzylaminopurin, me/a- a a/7/?cMopolin a jejich metabolity. 

V pripade isoprenoidnich cytokininu hraje vyznamnou roli konjugace, zahrnujici 
modifikace purinoveho jadra a N f, -postranniho retezce. Hlavnimi formami cytokininovych 
konjugatu v rostlinach jsou 9-ribosidy, 9-ribotidy, 3-, 7-, 9- a O-glukosidy, O-xylosidy, 9- 
ribosylglukosidy, O-acetyl a O-allyl derivaty a rovnez konjugaty cytokininu s alaninem (viz. 
detaily Mok, D.W.S., Mok, M.C.: Cytokinins: Chemistry, Activity and Function. CRC Press, 
Boca Rtiton, London, Tokyo 1994). 

Zatimco volne base predstavuji aktivni formy cytokininu (Laloue a Pethe, In: Wareing, 
P.F. (ed.): Plant Growth Substances 1982. Pp. 185-195. Academic Press, London 1982), jejich 
ribosidy jsou dulezitymi transportnimi formami v xylemu a dominantnimi formami v rostlinnych 
pletivech. Centralnimi slouceninami v metabolismu cytokininu jsou ribosid-5'-monofosfaty 
(Laloue et al. FEBS Let. 46: 45-50, 1974; Physiol. Veg. 13: 781-796, 1975; Plant Physiol. 59: 
478-4S3, 1977; In: Guern, J., Peaud-Lenoel, C, (eds.): Metabolism and Molecular Activities 
of Cytokinins. Pp.80-96. Springer-Verlag, Berlin 1981; Mok et al., J. Plant Physiol. 130: 423- 
431, 1987), ktere zustavaji akumulovany v bunkach i proti v>sokemu koncentracnimu 
gradientu, a to diky nepropustnosti bunecnych membran pro tyto metabolity (Laloue et al., 
1974,1975, Laloue a Pethe In: Wareing, P.F. (ed.): Plant Growth Substances 1982. Pp. 185- 
195. Academic Press, London 1982.). 

Cytokininy pint v rostlinach velmi rozmanite funkce, a to od bunecneho deleni, 
prodluzovani a diferenciace, az k tvorbe kvetu a plodu. Rusi dormanci semen, potlacuji 
apikalni dominanci a stimuluji rust postrannich pupenu, zpomaluji starnuti bunek, zvysuji 
odolnost proti stresum, ovlivfiuji permeabilitu bunecnych membran a vyvolavaji akumulaci 
metabolitu v miste jejich aplikace (Letham a Palni 1983 - Ann. Rev. Plant. Physiol. 34: 163- 
197, 1983, Mok, D.W.S., Mok, M.C.: Cytokinins: Chemistry, Activity and Function. CRC 
Press, Boca Raton, London, Tokyo 1994). 



Vzhledem k tomu, ze se veskere organismy na Zemi evolucne vyvyely spolecne po 
mnoho desitek milionu let, je predpokladatelne, ze pro latky rostlinneho puvodu, jakymi 
cytokininy zarucene jsou, si pfiroda nalezla mnoho regulacnich vazeb k zivocichum, a tedy i k 
cloveku. Latky cytokininove povahy proto zfejme ovlivnuji znacne mnozstvi molekularn'ich 
mechanismu v zivocisnych i lidskych bufikach. Nedavno jsme zjistili, ze T^-substituovane 
adenosiny a jejich derivaty mohou byt zakladem pro vyvoj novych generaci leciv 
s protinadorovymi, antiinflamatomlmi, imunosupresivnimi, antiviralnlmi a dalsimi, medicinsky 
vyznamnymi ucinky. 

Cilem tohoto vynalezu je proto poskytnout protinadorove, imunosupresivni, rustove 
regulacni, morfogeneticky aktivni a antisenescencni dusikate heterocyklicke slouceniny 
derivatu na bazi C2- a na fenylu substituovaneho 6-benzylaminopurin ribosidu s vysokou 
selektivitou a terapeutickym indexem ucinnosti, tj. slouceniny, ktere jsou malo toxicke a pritom 
vysoce ucinne. 

Podstata vvnalezu 

Pfedmetem vynalezu jsou substitucni derivaty N"-benzyladenosinu obecneho vzorce I 




OH OH 
1 



a jejich farmaceuticky vyuzitelne soli s alkalickymi kovy, amoniakem ci aminy, ve kterych 
R2 znamena atom vodiku, hydroxyl, halogen, alkoxy, amino, hydrazo, merkapto, 
methylmerkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 
alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl nebo karbamoyl skupinu, a 
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(Rl)„ , ve ktere 

n znamena 2 az 6 uhlikovy atom fenylu substituovany jednim az peti substituenty vybranymi 
ze skupiny zahrnujici Rl kde 

Rl znamena atom vodiku, hydroxyl, halogen, alkoxy, amino, hydrazo, merkapto, 
methylmerkapto, karboxyl, cyano, nitro. amido, sulfo, sulfamido, acylamino, acyloxy, 
alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl nebo karbamoyl alkyl, 
substituovany alkyl, cykloalkyl, substituovany cykloalkyl, cykloalkylalkyl, arylalkyl, 
heteroalkyl, heteroarylalkyl, cykloheteroalkyl alkyl nebo Rl'-X, ve ktere 

znamena NH-, -N(C,-C 6 -alkyl)-, skupinu -O- nebo skupinu -S- a 
znamena atom vodiku, alkyl, substituovany alkyl, acyl, amido, sulfo, cykloalkyl, 
substituovany cykloalkyl, aryl, substituovany aryl, heterocyklus, heteroaryl, 
substituovany heteroaryl, arylalkyl, cykloheteroalkyl, substituovany 
cykloheteroalkyl, heteroarylalkyl, heteroalkyl, cykloalkyl alkyl a 
cykloheteroalkyl alkyl. 

Vyse uvedene dosud nevymezene gencricke skupiny maji vyznamy uvedene 
v misledujici legende, pricemz 
halogen znamena 

atom halogenu vybrany ze skupiny zahrnujici atom tluoru, atom bromu, atom chloru a 
atom jodu, 
alkyl znamena 

primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 

substituovany alkyl znamena 

.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinou, pficemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s defmicemi odpovidajicich 
skupin uvedenymi v teto legende, 



karbyloxy znamena 

.skupinu -OR., ve ktere R a znamena alkyl, substituovany alkyl, aryl, substituovany aryl, 
arylalkyl, substituovany arylalkyl, cykloalkyl, substituovany cykloalkyl, 
cykloheteroalkyl nebo substituovany cykloheteroalkyl, pficemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s def.nicemi odpovidajicich 
skupin uvedenymi v teto legende, 

karbylmerkapto znamena 

.skupinu -SR h , ve ktere Ri, znamena alkyl, substituovany alkyl, aryl, substituovany aryl, 
arylalkyl, substituovany arylalkyl, cykloalkyl, substituovany cykloalkyl, 
cykloheteroalkyl nebo substituovany cykloheteroalkyl, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 

sulio znamena -SO.,Rc, ve ktere R* znamena 
atom vodiku H, 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.pfimou nebo rozvOtvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
I az 6 uhlikovych atomu a substituovanou jednim az peti substituenty zvolenym ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo. sullamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 

sulfoamido znamena -NHSOr,Ra, kde R d znamena 
atom vodiku H, 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 



.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
I az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s defmicemi odpovidajicich 
skupin uvedenymi v teto legende, 

acyl znamenii 

.skupinu -C(0)llc. ve ktere K znamenii atom vodiku, alkyl, substituovany alkyl, aryl.. 
substituovany aryl, arylalkyl, substituovany arylalkyl, cykloalkyl, substituovany 
cykloalkyl, pricemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou. 
identicke s dennicemi odpovidajicich skupin uvedenymi v teto legende, 



aryloxy znamena 

.skupinu -OAr, ve ktere Ar znamena aryl, substituovany aryl, heteroaryl nebo 
substituovany heteroaryl, pricemz uvedene genericke substituentove skupiny maji 
vyznamy, klerO jsou identicke s dennicemi odpovidajicich skupin uvedenymi v teto 
legende, 



alkylamino znamena 

skupinu NR,R' fi , ve ktere R r a R' B nezavisle jeden na druhem znamenajt atom vodiku, 
alkyl, substituovany alkyl, aryl, substituovany aryl, hetaroaryl nebo substituovany 
hetaroaryl, pricemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s defmicemi odpovidajicich skupin uvedenymi v teto legende, 

amido znamena 

skupinu -C(0)NR h R'i, ve ktere R h a R' ; nezavisle jeden na druhem znamenaji atom 
vodiku, alkyl, substituovany alkyl, aryl, substituovany aryl, hetaroaryl nebo 
substituovany .hetaroaryl, pricemz uvedene genericke substituentove skupiny maji 
vyznamy, ktere jsou identicke s defmicemi odpovidajicich skupin uvedenymi v teto 
legende, 
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karboxyl znamena 

.skupinu -C(0)ORj, ve ktere Rj znamena atom vodiku, alkyl, substituovany alkyl, aryl, 
substituovany aryl, hetaroaryl nebo substituovany hetaroaryl, pficemz uvedene 
genericke substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi 
odpovidajicich skupin uvedenymi v teto legende, 



karbamino znamena 

.skupinu -NHCOR-k, ve ktere R k znamena atom vodiku, alkyl, substituovany alkyl, aryl, 
substituovany 3171, hetaroaryl nebo substituovany hetaroaryl, pficemz uvedene 
genericke substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi 
odpovidajicich skupin uvedenymi v teto legende, 

aryl znamena 

.aromatickou karbocyklickou skupinu obsahujici 6 az 18 uhlikovych atomu a tvorenou 
alespon jednim aromatickym kruhem jako Fenyl nebo bifenyl nebo nasobne 
kondenzovanymi kruhy, z nichz alespon jeden kaih je aromaticky jako 1,2,3,4- 
tetrahydronaftyl, naftyl, antryl nebo fenantryl, 



substituovany aiyl znamena 

aromatickou karbocyklickou skupinu obsahujici 6 az 18 uhlikovych atomu a tvorenou 
alespon jednim aromatickym kruhem jako fenyl nebo bifenyl nebo nasobne 
kondenzovanymi kruhy, z nichz alespon jeden kruh je aromaticky jako 1,2,3,4- 
tetrahydronaftyl, naftyl, antiyl nebo fenantryl a substituovanou jednimaz peti 
substituenty vybranymi ze skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, 
merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 
alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl a karbamoyl 
skupinu, pficemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 



heterocyklus znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a alespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atomdusiku, 



heteroaryl znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a alespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, z nichi 
alespon jeden kruh je aromaticky, 

substiluovany heteroaryl znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a alespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, z nichi 
alespon jeden kruh je aromaticky, a substituovanou jednim az peti substituenty 
vybranymi ze skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, 
cyano, nitro. amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, 
alkylmerkapto, karbylalkoxy, cykloalkyl a karbamoyl skupinu, pficemz uvedene 
genericke substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi 
odpovidajicich skupin uvedenymi v teto legende, 

arylalkyl znamena 

skupinu -Rl-Ar, kde Ar znamena arylovou skupinu a Ri znamena 
.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.aromatickou karbocykiickou skupinu obsahujici 6 az 18 uhlikovych atomu a tvorenou 
alespon jednim aromatickym kruhem jako fenyl nebo bifenyl nebo nasobne 
kondenzovanymi kruhy, z nichz alespon jeden kruh je aromaticky jako 1,2,3,4- 
tetrahydronaftyl, naftyl, antryl nebo tenantry! a substituovanou jednim az peti 
substituenty vybranymi ze skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, 
merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 
alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl a karbamoyl 
skupinu, pricemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 

heteroalkyl znamena 

.skupinu -R,„-L, ve ktere R m znamena 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
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.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
I az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 
a L znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a alespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku a pfipadne 
substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici hydroxyl, 
alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, 
acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl 
a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny maji vyznamy, 
ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 

heteroarylalkyl znamena 

.skupinu -R„-G, ve ktere R„ znamena 

primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
I az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 
a G znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a alespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, pricemz 



II) 



alespon jeden heterocyklicky kmh teto skupiny je aromatickym kruhem, ktera muze byt 
pripadne substituovana jednim az peti substituenty vybranymi ze skupiny zahrnujici 
hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, 
sulfamido, acyiamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, 
cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny 
map vyznamy, ktere jsou identicke s def.nicemi odpovidajicich skupin uvedenymi v teto 
legende, 

cycloalkyl znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, 

subsiituovany cycloalkyl znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu a substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici 
hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, 
sulfamido, acyiamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, 
cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny 
majl vyznamy, klcrc jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, 

heterocycloalkyi znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, vjejiz cyklicke struktufe je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, nebo fosfor, 

substituovany cykloheteroalkyl znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, vjejiz cyklicke staiktufe je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku nebo atomem fosforu, a 
substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici hydroxyl, 
alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, 
acyiamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl 



II 



a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny maji vyznamy, 
ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 

cykloalkylalkyl znamena 

.skupinu -R.,-J, ve ktere R„ znamena 

.pfimou nebo rozvetvenou alkylovou skupinu obsahujici I az 6 uhlikovych atomu, 
primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahmujici hydroxyl, alkoxy, amino, hydrazo. merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajiclch 
skupin uvedenymi v teto legende, 
a .1 znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, nebo 

monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu a substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici 
hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, 
sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, 
cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny 
maji vyznamy, ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, a 

a heterocycloalkylalkyl znamena 

.skupinu -R,,V, ve ktere R,, znamena 

.pfimou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
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skupiny zahrnujici hydroxy!, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpov'idajicich 
skupin uvedenymi v teto legende, 
a V znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhHkovych 
atomu, v jejiz cyklicke strukture je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku nebo atomem fosforu, 
.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhHkovych 
atomu, v jejiz cyklicke strukture je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku nebo atomem fosforu, a 
substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici hydroxyl, 
alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, 
acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl 
a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny maji vyznamy, 
ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 

vc forme racematu nebo opticky aktivnich isomeru Jakoz i jejich adicnich soli s kyselinami. 



Mimoradne vyhodnymi slouceninami podle vynalezu jsou substitucni derivaty N 6 - 
benzyladenosinu ze skupiny zahrnujici: 6-(2-fluorobenzylamino)purin ribosid, 6-(3- 



fluorobenzylamino)purin ribosid, 

bromobenzylamino)purin ribosid, 

bromobenzylamino)purin ribosid, 

iodobenzylamino)purin ribosid, 

chlorobenzylamino)purin ribosid, 

chlorobenzylamino)purin ribosid, 

acetylbenzylamino)purin ribosid, 

acetyIbenzylamino)purin ribosid, 

karboxybenzylamino)purin ribosid, 

acetoxybenzylamino)purin ribosid, 

nitrobenzylamino)purin ribosid, 



6-(4-fluorobenzylamino)purin ribosid, 6-(2- 

6-(3-br,omobenzylamino)purin ribosid, 6-(4- 

6-(2-iodobenzylamino)purin ribosid, 6-(3- 

6-(4-iodobenzylamino)purin ribosid, 6-(2- 

6-(2-chlorobenzylamino)purin ribosid, 6-(3- 

6-(4-chlorobenzylamino)purin ribosid, 6-(2- 

6-(3-acetylbenzylamino)purin ribosid, 6-(4- 

6-(3-karboxybenzylamino)purin ribosid, 6-(4- 

6-(2-acetoxybenzylamino)purin ribosid, 6-(3 

6-(4-acetoxybenzylamino)purin ribosid, 6-(2 

6-(3 -nitrobenzylamino)purin ribosid, 6-(4 
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nitrobenzylarnino)purin ribosid, 6-(2-sulfobenzylamino)purin ribosid, 

sulfoobenzyIamino)purin ribosid, 6-(4-sulfobenzylamino)purin ribosid, 

kyanobenzylamino)purin ribosid, 6-(3-kyanobenzylamino)purin ribosid, 

kyanobenzylamino)purin ribosid, 6-(5-nitro-2-methylbenzylamino)purin ribosid, 

methylbenzylamino)purin ribosid, 6-(3-methylbenzylamino)purin ribosid, 

methylbenzylamino)purin ribosid, 6-(4-methylaminobenzylamino)purin ribosid, 

methoxybenzylamino)purin ribosid, 6-(3-methoxybenzylamino)purin ribosid, 



melhoxybenzyIamino)purin ribosid, 

hytlroxybenzylamino)purin ribosid, 

hexylbenzylamino)purin ribosid, 

Formylbenzylarnino)purin ribosid, 

rormylbenzylamino)purin ribosid, 

etlioxybenzylamino)purin ribosid, 
ethylbenzylamino)purin 



6-(2-hydroxybenzylamino)purin 
6.(4-hydroxybenzylamino)purin 
6-(4-hexyloxybenzylamino)purin 
6-(3-formylbenzylamino)purin 
6-(2-ethoxybenzylamino)purin 
6-(4-ethoxybenzylamino)purin 
6-(4-penthylbenzylamino)purin 



ribosid, 
ribosid, 
ribosid, 
ribosid, 
ribosid, 
ribosid, 
ribosid, 

ribosid, 
ribosid, 
ribosid, 



6-(3- 
6-(2- 
6-(4- 
6-(2- 
6-(4- 
6-(2- 
6-(4- 
6-(3- 
6-(4- 
6-(2- 
6-(4- 
6-(3- 
6-(4- 
6-(4- 
6-(4- 
6-(4- 
6-(4- 



ribosid, 

penthyloxybenzylamino)purin ribosid, 6-C4-fenoxybenzylamino)purin 
fenylbenzylamino')ptirin ribosid, 6-(4-propylbenzylamino)purin 
propyloxybenzylamino)puriii ribosid, 6-(4-oktylbenzylamino)purin 
octyloxybenzylamino)purin ribosid, 6-(4-ethyloxybenzylamino)purin ribosid, 6-(3,4- 

diacetoxybenzylamino)purin ribosid, 6-(3,5-diacetoxybenzylamino)purin ribosid, 6-(2,5- 
tliaminobenzylamino)purin ribosid, 6-(3,5-dibromobenzy!amino)purin ribosid, 6-(3,5-dibromo- 
4-melhoxybenzylamino)purin ribosid, 6-(2,3-dichlorobenzylamino)purin ribosid, 6-(2,4- 
dichlorobenzylamino)purin ribosid, 6-(2,5-dichlorobenzyIamino)purin ribosid, 6-(2,6- 
dichlorobenzylamino)purin ribosid, 6-(3,4-dichlorobenzylamino)purin ribosid, 6-(3,5- 
diclilorobenzylamino)purin ribosid, 6-(2,3,4,5-tetrafluorobenzylamino)purin ribosid, 6-(2- 
chloro-3,6-difluorobenzylamino)purin ribosid, 6-(5-chloro-2-fluorobenzyIamino)purin ribosid, 
6-(2,3,4-trifluorobenzylamino)purin ribosid, 6-(2,3,5-trifluorobenzylamino)purin ribosid, 6- 
(2,4,5-trifluorobenzylamino)purin ribosid, 6-(3,4,5-trifluorbbenzylamino)purin ribosid, 6- 
(2,3,6-trifluorobenzy!amino)purin ribosid, 6-(3-chloro-2,6-difluorobenzylamino)purin ribosid, 
6-(2-chloro-6-fluorobenzylamino)purin ribosid, 6-(2,6-difluorobenzylamino)purin ribosid, 6- 
(2,4-difluorobenzylamino)purin ribosid, 6-(3,4-difluorobenzylamino)purin ribosid, 6-(2,5- 
difluorobenzylamino)purin ribosid, 6-(3,5-difluorobenzylamino)purin ribosid, 6-(5-fluoro-2- 
(trifluoromethyl)benzylamino)purin ribosid, 6-(4-fluoro-2-(trifluoromethyl)benzylamino)purin 
ribosid, 6-(2-chloro-5-(trifluoromethyl)benzylamino)purin ribosid, 6-(2- 
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(difluoromethoxy)benzylamino)purin ribosid, 6-(3.(difluoromethoxy)benzylamino)purin 
ribosid, 6-(4-(difluoromethoxy)benzylamino)purin ribosid, 6-(2-fluoro-5- 

(triHuoromethyl)benzylamino)purin ribosid, 6-(3-fluoro-4-(trifluoromethyl)benzylamino)purin 
ribosid, 6-(2-fluoro-4-(trifluoromethyl)benzylamino)purin ribosid, 6-(2- 

(tritluoromethylthio)benzylamino)purin ribosid, 6-(2-fluoro-3- 

(trit1uoromethyl)benzylamino)purin ribosid, 6-(2-chloro-6-fluoro-3-methylbenzylamino)purin 
purin ribosid, 6-(6-chloro-2-fluoro-3-methylbenzylamino)purin ribosid, 6-(3-chloro-2-fluoro-5- 
(trifluoromethyl)benzylamino)purin ribosid, 6-(3-chloro-2-fluoro-6- 

• (trifluoromethyl)benzylamino)purin ribosid, 6-(2,3-difluoro-4-methylbenzylamino)purin 
ribosid, 6-(2,6-difluoro-3-methylbenzylamino)purin ribosid, 6-(2-fluoro-6- 

(trinuoromethyl)benzyla!nino)purin ribosid, 6-(3-chloro-2,6-difluorobenzylamino)purin ribosid, 
6-(3-(trinuoromethylthio)benzylamino)purin ribosid, 6-(3-fluoro-4-methyl benzylamino)purin 
ribosid, 6-(4-fluoro-3-methylbenzylamino)purin ribosid, 6-( 5-fluoro-2- 
metliylbenzylamino)purin ribosid, 6-(2-chloro-3,6-difluorobenzylamino)purin ribosid, 6-(4- 
(lrilluoromethylthio)benzylamino)puiin ribosid, 6-(3-fluoro-5- 

(tritluoromethyl)benzylaiiiino)purin ribosid, 6-(2-chloro-4-fluorobenzylamino)purin ribosid, 6- 
(2-(lri0uoromethoxy)benzylamino)purin ribosid, 6-(3-(trifluoromethyl)benzylamino)purin 
ribosid. 6-(2-(triHuoroniethyl)benzylamino)purin ribosid, 6-(4- 

( uinuoromethyl)bcnzylaniino)purin ribosid, 6-(4-chloro-3-(trifluoromethyl) benzylamino)purin 
ribosid, 6-(4-tluoio-3-(triHuoromethyl)benzylamino)pLirin ribosid, 6-(3,5- 

bis(trinuoromethyl)benzylamino)purin ribosid, 6-(3-(trifluoromethoxy)benzylamino)purin 
ribosid, 6-(4-(tritluoromethoxy)benzylamino)purin ribosid, 6-(4- 

(trifliioromethyl)benzylamino)purin ribosid, 6-(4-diethylaminobenzylamino)purin ribosid, 6- 
(3,4-dihydroxybenzylamino)purin ribosid, 6-(3,5-dihydroxybenzylamino)purin ribosid, 6-(3,4- 
dihydroxybenzylamino)purin ribosid, 6-(2,3-ethylenedioxybenzylamino)purine ribosid, 6-(2,4- 
dihydroxybenzylamino)purin, 6-(2,5-dihydroxybenzylamino)purin ribosid, • 6-(2,6- 
dihydroxybenzylamino)purin ribosid, 6-(3,4-dimethoxybenzylamino)purin ribosid, 6-(3,4- 
dimethoxybenzylamino)purin ribosid, 6-(3,5-dimethoxybenzylamino)purin ribosid, 6-(2,3- 
dimethoxybenzylamino)purin ribosid, 6-(2,4-dimethoxybenzylamino)purin ribosid, 6-(2,5- 
dimethoxybenzylamino)purin ribosid, 6-(2,6-dimethoxybenzylamino)purin ribosid, 6-(2- 
hydroxy-3-methoxybenzylamino)purin ribosid, 6-(2-hydroxy-4-methoxybenzylamino)purin 
ribosid, 6-(2-hydroxy-5-methoxybenzylamino)purin ribosid, 6-(2-hydroxy-6- 
methoxybenzylamino)purin ribosid, 6-(3-hydroxy-2-methoxybenzylamino)purin ribosid, 6-(3- 



hydroxy-4-methoxybenzylamino)purin ribosid, 6-(3-hydroxy-5-methoxybenzylamino)purin 
ribosid, 6-(3-hydroxy-6-methoxybenzy!amino)purin ribosid, 6-(4-hydroxy-2- 

methoxybenzylamino)purin ribosid, 6-(4-hydroxy-3-methoxybenzylamino)purin ribosid, 6-(4- 
hydroxy-5-methoxybenzylamino)purin ribosid, 6-(4-hydroxy-6-methoxybenzylamino)purin 
ribosid, 6-(2-hydroxy-3,4-dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,5- 

dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,6-dimethoxybenzylamino)pLirin ribosid, 
6-(2-hydroxy-4,5-dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-4,6- 

dimethoxybenzylamino)pur'm ribosid, 6-(2-hydroxy-5,6-dimethoxybenzylamino)purin ribosid, 
6-(3-hydroxy-4,5-dimethoxybenzylamino)purin ribosid, 6-(3-hydroxy-4,6- 

dimethoxybenzylamino)purin ribosid, 6-(3-hydroxy-2,4-dimethoxybenzylamino)purin ribosid, 
6-(3-hydroxy-2,5-dimethoxybenzylamino)purin ribosid, 6-(3-hydroxy-2,6- 

dimethoxybenzylamino)purin ribosid, 6-(4-hydroxy-2,3-dimethoxybenzylamino)purin ribosid, 
6-(4-hydroxy-2,5-diniethoxybenzylaniino)purin ribosid, 6-(4-hydroxy-2,6- 

dimethoxybenzylaniino)purin ribosid, 6-(4-hydroxy-3,5-dimethoxybenzylamino)purin ribosid, 
6-(4-hyd,-oxy-3,6-dimethoxybenzylamiiio)purin ribosid, 6-(2,3-dihydroxy-4- 

methoxybenzylamino)purin ribosid, 6-(2,3-dihydroxy-5-methoxybenzylamino)purin ribosid, 6- 
(2,3-clihydroxy-6-inetlioxybenzylamino)purin ribosid, 6-(2,4-dihydroxy-3- 

methoxybenzylamino)purin ribosid, 6-(2,4-dihydroxy-5-methoxybenzylamino)purin ribosid, 6- 
(2,4-dihydroxy-6-«nethoxybenzylamino)purin ribosid, 6-(2,5-dihydroxy-3- 

methoxybenzylamino)purin ribosid, 6-(2,5-dihydroxy-4-methoxybenzylamino)purin ribosid, 6- 
(2,5-dihydroxy-6-methoxybenzylamino)purin ribosid, 6-(2,6-dihydroxy-3- 

methoxybenzylamino)purin ribosid, 6-(2,6-dihydroxy-4-methoxybenzylamino)purin ribosid, 
6-(2,6-dihydroxy-5-methoxybenzylamino)purin ribosid, 6-(3,4-dihydroxy-2- 

methoxybenzylamiuo)purin ribosid, 6-(3,4-dihydroxy-5-methoxybenzylamino)purin ribosid, 6- 
(3,4-dihydroxy-6-niethoxybenzylamino)purin ribosid, 6-(3,5-dihydroxy-2- 

met!ioxybenzylamino)purin ribosid, 6-(3,5-dihydroxy-4-methoxybenzylamino)purin ribosid, 6- 
(3,5-dihydroxy-6-methoxybenzylamino)purin ribosid, 6-(2,3,4-trimethoxybenzylamino)purin 
ribosid, 6-(2 ) 4,5-trimethoxybenzylamino)purin ribosid, 6-(2,4,6-trimethoxybenzylamino)purin 
ribosid, 6-(3,4,5-trimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,4,5- 

trimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,4,6-trimethoxybenzylamino)purin 
ribosid, 6-(2-hydroxy-4,5,6-trimethoxybenzylamino)purin ribosid, 6-(2,4,6- 

trimethoxybenzylamino)purin ribosid, 6-(2,3,4-trihydroxybenzylamino)purin ribosid, 6-(2,4,6- 
trihydroxybenzylamino)purin ribosid, 6-(2,3,4-trihydroxybenzylamino)purin ribosid, 6-(3,4,5- 
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trihydroxybenzylamino)purin ribosid, 6-(2 ) 4,6-trihydroxybenzylamino)purin ribosid, 6-(2- 
hydroxy-3-chlorobenzylamino)purin ribosid, 6-(2-hydroxy-4-chlorobenzylamino)purin ribosid, 
6-(2-hydroxy-5-chlorobenzylamino)purin ribosid, 6-(2-hydroxy-6-chlorobenzylamino)purin- 
ribosid, 6-(2-hydroxy-3-iodobenzylamino)purin ribosid, 6-(2-hydroxy-4- 

iodobenzylamino)purin ribosid, 6-(2-hydroxy-5-iodobenzylamino)purin ribosid, 6-(2-hydroxy- 
6-iodobenzylamino)purin ribosid, 6-(2-hydroxy-3-bromobenzylamino)purin ribosid, 6-(2- 
hydroxy-4-bromobenzylamino)purin ribosid, 6-(2-hydroxy-5-bromobenzylamino)purin ribosid, 
6-(2-hydroxy-6-bromobenzylamino)purin ribosid, 6-(2-hydroxy-3-fluorobenzylamino)purin 
ribosid, 6-(2-hydroxy-4-fluorobenzylamino)purin ribosid, 6-(2-hydroxy-5- 

fluorobenzylamino)purin ribosid, 6-(2-hydroxy-6-fluorobenzylamino)purio ribosid, 6-(2- 
hydroxy-3-methylbenzylamino)purin ribosid, 6-(2-hydroxy-4-methylbenzylamino)purin 
ribosid, 6-(2-hydroxy-5-methylbenzylamino)purin ribosid, 6-(2-hydroxy-6- 

methylbenzylamino)purin ribosid, 6-(2,3-dihydroxy-4-chlorobenzylamino)purin ribosid, 6-(2,3- 
dihydroxy-5-chlorobenzylaniino)purin ribosid, 6-(2,5-dihydroxy-4-chlorobenzylamino)purin 
ribosid, 6-(2,6-dihydroxy-4-chlorobenzylamino)purin ribosid, 6-(2,6-dihydroxy-4- 
bmmoxybenzylamino)purin ribosid, 6-(2,6-dihydroxy-4-iodobenzylamino)purin ribosid, 6-(2,6- 
dihydroxy-3-chlorobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3-bromobenzylamino)purin 
ribosid, 6-(2,6-dihydroxy-3-iodobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3- 
Huorobenzylamino)purin ribosid, 6-(2,6-diliydroxy-3,5-dichlorobenzylamino)purin ribosid, 6- 
(2,6-dihydroxy-3,5-dibroniobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3,5- 

diiodobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3,5-difluorobenzylamino)purin ribosid, 6- 
(4,5-dimethoxy-2-nitrobenzylamiiio)purin ribosid, 6-(3,4-dimethylbenzylamino)purin ribosid, 
6-(2,3-dimethylbenzylamino)purin ribosid, 6-(2,4-dimethylbenzylamino)purin ribosid, 6-(2,6- 
tlimethylbenzylamino)purin ribosid, 6-(2,6-dimethyl-4-hydroxybenzylamino)purin ribosid, 6- 
(3,5-dimethyl-4-hydroxybenzylamino)purin ribosid, 6-(2-fluoro-4-hydroxybenzylamino)purin 
ribosid, 6-(3-fluoro-4-methylbenzylamino)purin ribosid, 6-(3,4-dinitrobenzylamino)purin 
ribosid, 6-(3,5-dinitrobenzylamino)purin ribosid, 6-(2-methyl-5-nitrobenzylamino)purin ribosid, 
. 6-(3-methyl-4-nitrobenzylamino)purin ribosid, 6-(3,4-diiodo-4-hydroxybenzylamino)purin 
ribosid, 6-(2-chloro-3,4-dimethoxybenzylamino)purin ribosid, 6-(4-chloro-3,5- 
dinitrobenzylamino)piirin ribosid, 6-(2-chloro-4-fluorobenzylamino)purin ribosid, 6-(3-chloro- 
4-tluorobenzylamino)purin ribosid, 6-(2-chloro-6-methylbenzylamino)purin ribosid, 6-(3- 
chloro-2-methylbenzylamino)purin ribosid, 6-(3-chloro-4-methylbenzylamino)purin ribosid, 6- 
( 5-chloro-2-methoxybenzylamino)purin ribosid, 6-(2-chloro-4-fluorobenzylamino)purin 
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ribosid, 6-(4-chloromethylbenzylamino)purin ribosid, 6-(2-chIoro-5-nitrobenzylamino)purin 
ribosid, 6-(2-chloro-6-nitrobenzylamino)purin ribosid, 6-(4-chloro-3-nitrobenzylamino)purin 
ribosid, 6-(5-chloro-2-nitrobenzylamino)purin ribosid, 6-(3-bromo-4- 

hydroxybenzyIamino)purin ribosid, 6-(3,5-dibromo-4-hydroxybenzylamino)purin, 6-(3-bromo- 
4-methoxybenzylamino)purin, 6-(4-bromomethylbenzylamino)purin ribosid, 6-(4- 
butoxybenzylamino)purin ribosid, 6-(4-butoxybenzylamino)purin ribosid, 6-(4-/t- 
butyl/benzylamino)purin ribosid, 6-(4-t-butyl-2,6-dimethylbenzylamino)purin ribosid, 6-(2- 
aminobenzylamino)purin ribosid, 6-(3-aminobenzylamino)purin ribosid, 6-(4- 
aminobenzylamino)purin ribosid, 6-(2-amino-3-chlorobenzylamino)purin ribosid, 6-(2-amino- 
4-chlorobenzylamino)purin ribosid, 6-(2-amino-5-chiorobenzylamino)purin ribosid, 6-(2- 
amino-6-chlorobenzylamino)purin ribosid, 6-(3-amino-2-chlorobenzylamino)purin ribosid, 6- 
(3-amino-4-chlorobenzylamino)purin ribosid, 6-(3-amino-5-chlorobenzylamino)purin ribosid, 
6-(3-amino-6-chlorobenzylamino)purin ribosid, 6-(2,6-diamino-3-chlorobenzylamino)purin 
ribosid, 6-(2,6-diamino-4-chlorobenzylamino)purin ribosid, 6-(4-amino-3- 

chlorobenzylamino)purin ribosid, 6-(4-amino-5-dichlorobenzylamino)purin ribosid, 6-(5- 
amino-2-methylbenzylamino)purine ribosid, 6-(2-amino-3-nitrobenzylamino)purine ribosid, 6- 
(4-amino-3-nitrobenzylamino)purin ribosid, 6-(4-benzyloxybenzylamino)purin ribosid, 6-(3- 
acelylbenzylaminojpurin ribosid, 6-(2-acetylbenzylamino)purin ribosid, 6-(2,4,5- 
trichlorobenzylaminojpurin ribosid, 6-(2,4,5-trichlorobenzyIamino)purin ribosid, 6-(2,4,6- 
trichlorobenzylamino)purin ribosid, 6-(2,3,4-trichlorobenzylamino)purin ribosid, 6-(2,3,5- 
trichlorobenzylamino)purin ribosid, 6-(2,3,6-trichlorobenzylamino)purin ribosid, 6-(2,5,6- 
trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3-fluorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-fluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-bromobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-iodobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
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bromo, methyl nebo methylmercapto)-6-(2-chlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chlorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
chlorobenzylamino)purin ribosid, 6-(4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-acetylbenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
acetylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyl mercapto)-6-(4-acetylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3-karboxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-karboxybenzylamino)purin 
ribosid, 6-(2-acetoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-acetoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-acetoxybenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
nitrobenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-nitrobenzyiamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-sulfobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
sultbobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-sulfobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2-kyanobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-kyanobenzylamino)purin 
ribosid, 6-(4-kyanobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(5-nitro-2-methylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-methylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
methylbenzylamino)purin ribosid, 6-(4-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-methylaminobenzylamino)purin 
ribosid, 6-(2-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-methoxybenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
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hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-hydroxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, Fluoro, bromo, methyl nebo methylmercapto)-6-(4-hexylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
hexyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-formylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methyl mercapto)-6-(3-formylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-formylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
ethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-ethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-ethoxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-ethylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
pen(hylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-penthyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(4-fenoxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-fenylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methyimercapto)-6-(4- 
propylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-propyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-oktylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-octyloxybenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
ethyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-diacetoxybenzylamino)purin ribosid, 2-(amino ? hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-diacetoxybenzylamino)purin ribosid, 6- 
(2,5-diaminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dibromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3 1 5-dibromo-4-methoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3- 
dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
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methylmercapto)-6-(2,4-dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,5-dichlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, tluoro, bromo, methyl nebo methylmercapto)-6-(2,6- 
dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-dichlorobenzyIamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3,5-dichlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4,5- 
tetrafluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-chloro-3,6-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(5-chloro-2»fluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4- 
trifluorobenzyIamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6"(2,3,5-lrifluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
tluoro, bromo, methyl nebo methylmercapto)-6-(2,4,5-trifluorobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4,5- 
lriHuorobenzy!amino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
incthylinercapto)-0-(2,3,6-trifluorobenzyIaiiiino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2,6-difluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, tluoro, bromo, methyl nebo methylmercapto)-6-(2-ch!oro- 
6-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyImercapto)-6-(2,6-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,4-difluorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3,5-difluorobenzylamino)purin ribosid, 2-(amino t 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(5-fluoro-2- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methyimercapto)-6-(4-fluoro-2-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-5- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-(difluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
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(difluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(4-(difluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-fluoro-5- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(3-fluoro-4-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-fluoro-4- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-(trifluoromethylthio)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-fluoro-3- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-chloro-6-fluoro-3-methylbenzylamino)purin purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(6-chloro-2-fluoro-3- 
methylbenzylamino)pu.in ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
m elhyln\ercapto)-6-(3-chloro-2-nuoro-5-(trifluoromelhyl)benzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2-fluoro-6- 
(tnfluoromelhyl)benzylamiiio)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2,3-difluoro-4-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-difluoro-3- 
methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-fluoro-6-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro. fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2,6- 
difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methYlmercapto)-6-(3-(trifluoromethylthio)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methyl mercapto)-6-(3-fluoro-4-methyl benzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-fluoro- 
3-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(5-fluoro-2-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-3,6-difluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
(trifluoromethylthio)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-fluoro-5-(trifluoromethyl)benzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-4- 
fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
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methylmercapto)-6-(2-(trifluoromethoxy)benzylamino)purin ribosid, 6-(3- 

(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-(trifluoromethyl)benzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-chloro- 
3-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(4-fluoro-3-(trifluoromethyl)benzylamino)purin ribosid, 2- 
( amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5- 
bis(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-(trifluoromethoxy)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
(trifluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(4-(lrifluoromethyl)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
diethylaminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-dihydro.Kybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-dihydroxybenzylamino)purin ribosid, 2- 
(amino. hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3-ethylenedioxybenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,4-dihydroxybenzylamino)purin, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5- 
dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3,4-dimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,3-dimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dimethoxybenzylamino)purin ribosid, 2- 
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(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-4-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-2- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-4-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
niethylmercapto)-6-(3-hydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
.chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-2- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
inethylmercapto)-6-(4-hydroxy-3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
niethylmercapto)-6-(4-hydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3,4- 
climethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-3,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3,6- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-4,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-4,6- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-5,6-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-4,5- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-4,6-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-2,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-2,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
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chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-2,6- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-hydroxy-2,3-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-2,5- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-hydroxy-2,6-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-3,5- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
inethylmercapto)-6-(4-hydroxy-3,6-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3-dihydroxy-4- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3-dihydroxy-5-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3-dihydroxy-6- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4-dihydroxy-3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4-dihydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4-dihydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5-dihydroxy-3- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5-dihydroxy-4-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5-dihydroxy-6- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-4- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-5-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4-dihydroxy-2- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-dihydroxy-5-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4-dihydroxy-6- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dihydroxy-2-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
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chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-dihydroxy-4- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dihydroxy-6-methoxybenzylanVino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4-trimethoxybenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,5- 
trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4,6-trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo. methyl nebo methylmercapto)-6-(3,4,5-trimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3,4,5- 
trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-3,4,6-trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-4,5,6- • 
trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
niethylmercapto)-6-(2,4,6-trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4-trihydroxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,6- 
trihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
niethylmercapto)-6-(2,3,4-trihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
lluoro, bromo, methyl nebo methylmercapto)-6-(3,4,5-trihydroxybenzylamino)purin ribosid, 2- 
( amino, hydroxy, chloro, fluoro, bromo, methyl nebo methyImercapto)-6-(2,4,6- 
trihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-3-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto).-6-(2-hydroxy-4-chlorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-5-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-6-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3-iodobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-4-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-5-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-6-iodobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-3-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
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nebo methylmercapto)-6-(2-hydroxy-4-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-5-bromobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-6-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-3-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo me thylmercapto)-6-(2-hydroxy-4-fluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-5-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-6-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, tluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3-methylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-4-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-5-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo m ethylmercapto)-6-(2-hydroxy-6-methylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo. methyl nebo methylmercapto)-6-(2,3- 
dihyclroxy-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(2,3-dihydroxy-5-chlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5-dihydroxy-4- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-4- 
bromoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-4-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-3- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
niethylmercapto)-6-(2,6-dihydroxy-3-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-3- 
iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-3-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-3,5- 
dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-3,5-dibromobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-3,5- 
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diiodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-3,5-difluorobenzylammo)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4,5-dimethoxy-2- 
nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-dimethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,3-dimethylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4- 
dimethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dimethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,6-dimethyl-4-hydroxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-dimethyl-4- 
hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-fluoro-4-hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromp, methyl nebo methylmercapto)-6-(3-fluoro-4-methylbenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
dinitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
melhylmercapto)-6-(3,5-dinilrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo. methyl nebo niethylmercapto)-6-(2-niethyl-5-nitrobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-methyl-4- 
nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
metliylmercapto)-6-(3,4-diiodo-4-hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-3,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-chloro-3,5-dinitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-4-fluorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-4- 
fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-chloro-6-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2-methylbenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-4- 
methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(5-chloro-2-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-4-fluorobenzylamino)purin ribosid, 
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2- Camino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
chloromethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-chloro-5-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-6-nitrobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-chloro- 

3- nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(5-chloro-2-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-bromo-4-hydroxybenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5- 
dibromo-4-hydroxybenzylamino)purin, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-bromo-4-methoxybenzylamino)purin, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-bromomethylbenzylaraino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-butoxybenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
butoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-/t-bulyl/benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-t-butyl-2,6-dimethylbenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
aminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-aminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-aminobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-amino-3- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-amino-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-amino-5-chlorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-amino-6- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-amino-2-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-amino-4-chlorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-amino-5- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-amino-6-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-diamino-3-chlorobenzylamino)purin 
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ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6- 
diamino-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo. methyl 
nebo methylmercapto)-6-(4-amino-3-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-amino-5-dichlorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(5-amino- 
2-methylbenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyl mercapto)-6-(2-amino-3-nifrobenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(4-amino-3-nitrobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
benzyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-acetylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2-acetylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,5- 
trichiorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4,5-trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,6-trichlorobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4- 
trichlorobenzylamino)purin ribosid, 6-(2,3,5-trichlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,6- 
trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5,6-trichlorobenzylamino)purin ribosid. 

Vychozim materialem pro pfipravu slouceniny obecneho vzorce I je 6-chloropurin 
ribosid pfipraveny z hypoxanthinu chloraci pomocl POClj (Davoll and Blowy, J. Am. Chem. 
Soc. 73:2936 (1957)) anebo je komercne dostupny (Sigma, Aldrich, Fluka, atd.). 

Dalsim vychozim materialem pro pfipravu slouceniny obecneho vzorce I je 6- 
bromopurin ribosid, ktery je mozne bud' pfipravit z adeninu nebo hypoxanthinu reakci s n- 
pentyl nitritem v tribrommetanu, nebo je komercne dostupny. Vychozim materialem pro 
pfipravu slouceniny obecneho vzorce 1 je take 6-fluoropurin ribosid, ktery lze pfipravit z 6- 
chloropurinu ribosidu reakci s triethylaminem za vzniku kvarterni amoniove soli, ktera pak 
reakci s tetrabutylammonium triphenydifluorosilikatem v dimethylformamidu muze byt 
konvertovana na 6-fluoropurin ribosid (Gurvich et al., Nucleos. Nucleot. 18: 2327 (1999)). 
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Dalsim vychozim materialem pro pfipravu sloucenin obecneho vzorce I jsou 
substituovane benzylaminy. Ty, ktere obsahuji jednu nebo vice hydroxylovych skupin, nejsou 
komercne dostupne a mohou byt pfipraveny demethylaci prislusnych methoxyderivatu pomoci 
48% HBr v atmosfefe dusiku N 2 . 

Pfedmetem vynalezu je rovnez zpusob pfipravy substitucnich derivatu N°- 
benzyladenosinu obecneho vzorce I, ve kterem R, a R 2 maji vyse uveden6 vyznamy a jehoz 
podstata spociva v torn, ze se v jednom pfistupu dusikaty heterocyklicky derivat obecneho 
vzorce I, ve kterem R? znamena atom chloru nebo bromu nebo fluoru nebo skupinu methylthio 
a ve kterem R 2 ma vyse uvedeny vyznam, nukleofilne substituuje v poloze 6 za ucelem 
pfevedeni atomu chloru, bromu nebo fluoru v poloze 6 za nektery jiny z vyznamii obecneho 
substituentu Ri uvedenych vyse za vzniku derivatu obecneho vzorce I. 

Pro jejich pfipravu Ize s vyhodou vyuzit pfislusne 2-chloro, 2-hydroxy, 2-amino, 2- 
methylmercapto derivaty 6-chloropurin ribosidu (Nair and Young, Synthesis 6: 450 (1986); 
Nair and Fasbender, Tetrahedron 49: 2169 (1993)). 

Pfedmetem vynalezu jsou rovnez substitucni derivaty N 6 -benzyladenosinu obecneho 

vzorce I pro pouziti jako leciva. 

Pfedmetem vynalezu jsou rovnez substitucni derivaty N 6 -benzyladenosinu obecneho 
vzorce I pro pouziti jako rustove regulatory rostlin, saved, mikroorganismu, kvasinek a hub. 

Pfedmetem vynalezu jsou rovnez substitucni derivaty N f, -benzytadenosinu obecneho 
vzorce I pro pouziti jako kosmeticke pfipravky. 

Pfedlozeny vynalezu rovnez zahrnuje farmaceuticke, kosmeticke a tkanove pripravky 
obsahujici slouceninu obecneho vzorce I ci farmaceuticky pfijatelnou sul takoveto slouceniny 
vcetne farmaceutickeho nosice. 

Pfedmetem vynalezu je rovnez pouziti slouceniny obecneho vzorce 1 pfi pfiprave 
afinitnich adsorpenich nosicu, imobilizovanych enzymu pro kontrolu vyrobnich procesu, 
reagencii pro imunodetekci, diagnostickych vzorku, ,4 C, 3 H, avidinem a biotinem znacenych 
sloucenin a oligonukleotidu. 

Dale je predmetem vynalezu pouziti dusikate heterocyklicke slouceniny na bazi 
substitucniho derivatu N 6 -benzyladenosinu obecneho vzorce I nebo farmaceuticky prijatelnych 
soli takoveto slouceniny vcetne farmaceutickeho nosice pro pfipravu farmaceuticke kompozice 
pouzitelne jako mitotikum c\ antimitotikum, zejmena pfi leceni nadorovych onemocngni, pfi 
psoriaze, revmaticke artritis, lupusu, diabetu I typu, roztrousene skleroze, restenoze, 
polycystickemu onemocneni ledvin, host graft disease a dny, parasitozach zpusobenych 
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houbami anebo prvoky, Alzheimerove chorobe, anebo jako antineurogenerativniho leciva, 
anebo k supresi immunostimulace. 

Pfedmetem vynalezu je rovnez pouziti dusikate heterocyklicke slouceniny na bazi 
substitucniho derivatu N f '-benzyladenosinu obecneho vzorce I jako kosmetickeho pripravku 
pro zpomaleni senescence savcich pokozkovych bunek, jako keratinocytu ci fibroblasts 

Predmetem vynalezu je rovnez pouziti dusikate heterocyklicke slouceniny na bazi 
substitucniho derivatu N f '-benzyladenosinu obecneho vzorce I jako rustoveho regulatoru 
v tkaflovych kulturach ke stimulaci proliferace a morfogeneze. 

• Predmetem vynalezu je rovnez pouziti dusikate heterocyklicke slouceniny na bazi 
substitucniho derivatu N f, -benzyladenosinu obecneho vzorce 1 pro vyrobu pripravku 
pouzivanych ke klonovani rostlinnych i savcich zarodecnych bunek a embryi, s vyhodou 
oocytu. 

Predmetem vynalezu je konecne pouziti dusikate heterocyklicke slouceniny na bazi 
substitucniho derivatu N''-benzyladenosinu obecneho vzorce I pro vyrobu leciva na potlaceni 
imunostimulace napfiklad arthritis nebo pfi supresi rejekce transplantovanych organu u savcu. 

Terapeuticka aplikace 

Vhodne cesty pro aplikaci jsou oralni, rektalni, vazalni mistni (zahrnujici okularni, 
bukalni a sublingualni), vaginalni a parenterals (zahrnujici subkutanni, intramuskulami, 
intravitreozni, -nitrozilni, intradermalni, intrathekalni a epiduralni). Preferovany zpusob podani 
zavisi na stavu pacienta, toxicite slouceniny a miste infekce, krome ostatnich ohledu znamych 
klinikovi. 

Terapeuticky pripravek obsahuje od 1 do 95% aktivni latky, pficemz jednorazove 
davky obsahuji piednostne od 20 do 90% aktivni latky a pfi zpusobech aplikace, ktere nejsou 
jednorazove, obsahuji prednostne od 5 do 20% aktivni latky. Jednotkove davkove formy jsou 
napfiklad potahovane tablety, tablety, ampule, lahvicky, cipky nebo tobolky. Jine formy 
aplikace jsou napfiklad masti, kremy, pasty, peny, tinktury, rtenky, kapky, spreje, disperze atd. 
Pfiklademjsou tobolky obsahujici od 0.05g do l.Og aktivni latky. 

Farmaceuticke pfipravky tohoto vynalezu jsou pnpravovany znamym zpusobem, 
napfiklad beznym michanim, granulaci, potahovanim, rozpoustecimi nebo lyofilizacnimi 
procesy. 

Prednostne jsou pouzivany roztoky aktivnich latek a dale take suspenze nebo disperze, 
obzvlaste izotonicke vodne roztoky, suspenze a disperze, ktere mohou byt pfipraveny pfed 
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pouzitim, napfiklad v pfipade lyofilizovanych preparatu obsahujicich aktivni latku samotnou 
nebo s nosicem jako je manitol. Farmaceuticke pfipravky mohou byt sterilizovany anebo 
obsahuji latky neutralni povahy, napriklad konzervacni pfipravky, stabilizatory, zvlhcovadla 
anebo emulgatory, rozpousteci cinidla, soli pro regulaci osmotickeho tlaku anebo pufry. Jsou 
pfipravovany znamym zpusobem, napriklad beznym rozpoustenim nebo lyofilizaci. Zminene 
roztoky nebo suspense mohou obsahovat latky zvysujici viskozitu, jako napriklad sodnou sfil 
karboxymethylcelulosu, dextran, polyvinylpyrrolidon nebo zelatinu. 

Olejove suspense obsahuji jako olejovou slozku rostlinne, synteticke nebo 
semisynteticke oleje obvykle pro injekcni ucely. Oleje, ktere zde mohou byt zminepi^jsou 
obzvlaste kapalne estery mastnych kyselin, ktere obsahuji jako kyselou slozku mastnou 
kyselinu s dlouhym fetezcem majicim 8-22, s vyhodou pak 12-22 uhlikovych atomu, napriklad 
kyselinu laurovou. tridekanovou, myristovou, pentadekanovou, palmitovou, margarovou, 
stearovou, arachidonovou a behenovou, nebo odpovidajici nenasycene kyseliny, napriklad 
kyselinu olejovou, alaidikovou, eurikovou, brasidovou a linoleovou, pripadne s pfidavkem 
antioxidantu, napriklad vitaminu E, p-karotenu nebo 3,5-di-/e/7-butyl-4-hydroxytoluenu. 
Alkoholova slozka techto esteru mastnych kyselin nema vice nez 6 uhlikovych atomu a je 
mono- nebo polyhydricka, napriklad mono-, di- nebo trihydricke alkoholy jako metanol, etanol, 
propanol, butanol nebo pentanol a jejich isomery, ale hlavne glykol a glycerol. Estery mastnych 
kyselin jsou s vyhodou napriklad ethyl oleat, isopropyl myristat, isopropyl palmitat, „Labrafil 
M 2375" (polyoxyethylen glycerol trioleat, Gattefosee, Pafiz), „Labrafil M 1944 CS" 
(nenasycene polyglykolovane glyceridy pfipravene alkoholyzou oleje z merunkovych jader a 
slozeny z glyceridu a esteru polyethylen glykolu; Gattefosee, Pariz), „Labrasol" (nasycene 
polyglykolovane glyceridy pfipravene alkoholyzou TCM a slozene z glyceridu a esteru 
polyethylen glykolu; Gattefosee, Pafiz), „Miglyol 812" (triglycerid nasycenych mastnych 
kyselin s delkou fetezce C x az C, 2 od Huls AG, Nemecko) a zvlaste rostlinne oleje jako 
bavlnikovy olej, mandlovy olej, olivovy olej, ricinovy olej, sesamovy olej, sojovy olej a olej 
z podzemnice olejne. 

Pfiprava injekcniho pfipravku se provadi za sterilnich podminek obvyklym zpusobem, 
napriklad plnenim do ampuli nebo lahvicek a uzaviranim obalu. 

Farmaceuticke pfipravky napfikiad pro oralni pouziti se mohou ziskat smtchamm 
aktivni latky s jednim nebo vice tuhymi nosici, pf ipadnou granulaci vysledne smesi, a pokud je 
to pozadovano zpracovanim smesi nebo granuli do tablet nebo potahovanych tablet pfidavkem 
dalsich neutralnich latek. 



33 



Vhodne nosice jsou obzvlaste plnidla jako cukry, napriklad laktosa, sacharosa, manitol 
nebo sorbitol, celulosove preparaty anebo fosforecnany vapniku, s vyhodou fosforecnan 
vapenaty nebo hydrogenfosforecnan vapenaty, dale pojiva jako skroby, s vyhodou kukuricny, 
psenicny, ryzovy nebo bramborovy skrob, methylcelulosa, hydroxypropylmethylceluiosa, sodna 
sul karboxymethylcelulosy a polyvinylpyrrolidin, a pokud pozadovano desintegratory jako vyse 
zminene skroby a dale karboxymethylovy skrob, zesiteny polyvinylpyrrolidin, alginova kyselina 
a jeji soli, s vyhodou alginat sodny. Dalsi neutralni latky jsou regulatory toku a lubrikanty, s 
vyhodou kyselina salicylova, talek, kyselina stearova a jeji soli jako stearat hofecnaty nebo 
vapenaty, polyethylen glykol nebo jeho derivaty. 

Jadra potahovanych tablet mohou byt vybavena vhodnymi potahy, ktere mohou byt 
odolne vuci zaludecni stave, pricemz pouzivane potahy jsou mezi jinymi koncentrovane 
roztoky cukrd, ktere mohou obsahovat arabskou gumu, talek, polyvinylpyrrolidin, polyethylen 
glykol a nebo oxid titanicity, dale potahovaci roztoky ve vhodnych organickych 
rozpoustedlech nebo smesich rozpoustedel, ci pro pfipravu potahu odolnych vuci zaludecni 
st'ave roztoky vhodnych celulosovych preparatu jako acetylcelulosaftalat nebo 
hydroxypropylmethylcelulosaftalat. Barviva nebo pigmenty jsou primichavana do tablet nebo 
potahovanych tablet napriklad pro identifikaci nebo charakterizaci mznych davek ucinne 
slozky. 

Farniaceulicke piipravky ktere mohou byt uzivany oralne jsou take tvrde tobolky ze 
zelatiny nebo mekke uzavfene tobolky ze zelatiny a zmekcovadla jako glycerol nebo sorbitol. 
Tvrde tobolky mohou obsahovat aktivni Uitku ve forme granuli, smichanou napriklad s plnidly 
jako je kukuricny Skrob, pojivy nebo lubrikanty jako talek nebo stearat hofecnaty, a se 

slabilizatory. V mekkych tobolkach je aktivni latka prednostne rozpustena nebo suspendovana 

ve vhodnych kapalnych latkach neutralni povahy jako mazaci tuk, parafinovy olej nebo kapalny 
. polyethylen glykol ci estery mastnych kyselin a ethylen nebo propylen glykolu, pricemz je take 

mozno pridat stabilizator> r a detergenty napriklad typu esteai polyethylen sorbitanovych 

mastnych kyselin. 

Ostatni formy oralniho podavani jsou napriklad sirupy pfipravovane beznym zpusobem, 
ktere obsahuji aktivni slozku napriklad v suspendovane forme a v koncentraci okolo 5 az 20%, 
prednostne okolo 10% nebo podobne koncentrace, ktera umozftuje vhodnou individualni 
davku, napriklad kdyz je mefeno 5 nebo 10 ml. Ostatni formy jsou napriklad praskove nebo 
kapalne koncentraty pro pripravu koktejlu, napriklad v mlece. Takoveto koncentraty mohou 
byt take baleny v mnozstvi odpovidajicim jednotkove davce. 
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Farmaceuticke pfipravky, ktere mohou byt pouzivany rektalne, jsou napfiklad cipky, 
ktere obsahuji kombinaci aktivni latky se zakladem. Vhodne zakiady jsou napfiklad pfirodni 
nebo synteticke triglyceridy, parafinove uhlovodiky, polyethylen glykoly nebo vyssi alkoholy. 

Pfipravky vhodne pro parenteral™ podani jsou vodne roztoky aktivni slozky ve forme 
rozpustne ve vode, napfiklad ve vode rozpustna sul nebo vodna injekcni suspenze, ktera 
obsahuje latky zvysujici viskozitu, napfiklad sodnou sul karboxymethylcelulosy, sorbitol nebo 
dextran, a stabilizator tarn kde je to vhodne. Aktivni latka muze byt take pfitomna ve forme 
lyofilizatu spolecne s neutralnimi latkami kde je to vhodne a muze byt rozpustena pfed 
parenteralni aplikaci pfidanim vhodnych rozpoustedel. Roztoky ktere jsou pouzity pro 
parenteralni aplikaci, mohou byt pouzity napfiklad pro infuzni roztoky. Preferovana 
konzervovadla jsou s vyhodou antioxidanty jako kyselina askorbova, nebo mikrobicidy 
kyselina sorbova ci benzoova. 

Masti jsou emulze oleje ve vode, ktere obsahuji ne vice nez 70%, ale pfednostne 20 az 
50%' vody nebo vodne faze. Tukovou fazi tvof i uhlovodiky, napfiklad vazelina, parafmovy olej 
nebo tvrde parafiny, ktere pfednostne obsahuji vhodne hydroxyslouceniny jako mastne 
alkoholy a jejich estery, napfiklad cetyl alkohol, nebo alkoholy lanolinu, s vyhodou lanolin pro 
zlepseni kapacity pro vazani vody. Emulgatory jsou odpovidajici lipofilni slouceniny jako 
sorbitanove esteiy mastnych kyselin (Spany), s vyhodou sorbitan oleat nebo sorbitan isostearat. 
Aditiva k vodne fazi jsou napfiklad smacedla jako polyalkoholy, napfiklad glycerol, propylen 
glykol, sorbitol a polyethylen glykol, nebo konzervacni prostfedky ci pfijemne vonici latky. 

Mastne masti jsou nevodne a obsahuji jako bazi hlavne uhlovodiky, napfiklad parafin, 
vazelinu nebo parafinovy olej, a dale pnrodni nebo semisyntettcke tuky, napfiklad 
hydrogenovane kokosove triglyceridy mastnych kyselin nebo hydrogenovane oleje, napfiklad 
hydrogenovany ricinovy olej nebo z podzemnice olejne, a dale castecne glycerolove estery 
mastnych kyselin, napfiklad glycerol mono- a distearat. Dale obsahuji napfiklad mastne 
alkoholy, emulgatory a aditiva zminena v souvislosti s mastmi, ktera zvysuji pfijem vody. • 

Kremy jsou emulze oleje ve vode, ktere obsahuji vice nez 50% vody. Pouzivane olejove 
baze jsou mastne alkoholy, napfiklad isopropyl myristat, lanolin, vceli vosk, nebo uhlovodiky, s 
vyhodou vazelina (petrolatum) a parafinovy olej. Emulgatory jsou povrchove aktivni 
slouceniny s pfevazne hydrofilnimi vlastnostmi, jako jsou odpovidajici neiontove emulgatory, 
napfiklad estery mastnych kyselin polyalkoholu nebo jejich ethylenoxy adukty, napfiklad 
polyglycerickych mastnych kyselin nebo polyethylen sorbitanove estery ci kysele estery 
polyglicerickych mastnych kyselin (Tween), dale polyoxyethylenove etery mastnych alkoholu 
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nebo polyoxyethylenove estery mastnych kyselin, nebo odpovidajici iontove emulgatory, jako 
alkalicke soli sulfatu mastnych alkoholu, s vyhodou laurylsulfat sodny, cetylsulfat sodny nebo 
stearylsulfat sodny, ktere jsou obvykle pouzivany v pritomnosti mastnych alkoholu, napfiklad 
cetyl stearyl alkoholu nebo stearyl alkoholu. Aditiva k vodne fazi jsou mimo jine cinidla, ktera 
chrani kremy pfed vyschnutim, napriklad polyalkoholy jako glycerol, sorbitol, propylen glykol 
a polyethylen glykol, a dale konzervacni cinidla a prijemne vonici latky. 

Pasty jsou kremy nebo masti obsahujici praskove slozky absorbujici sekreci jako jsou 
oxidy kovu, napfiklad oxidy titanu nebo oxid zinecnaty, a dale talek ci silikaty hliniku, ktere 
maji za ukol vazat pfitomnou vlhkost nebo sekreci. 

Peny jsou aplikovany z tlakovych nadob a jsou to kapalne emulze oleje ve vode v 
aerosolove forme, pficemz jako hnaci plyny jsou pouzivany halogenovane uhlovodiky, jako 
chloro-fluoro nizsi alkany, napriklad dichlorofluoromethan a dichlorotetrafluoroethan, nebo 
prednostne nehalogenovane plynne uhlovodiky, vzduch, N 2 0 ci oxid uhlifiity. Pouzivane 
olejove faze jsou stejne jako pro masti a take jsou pouzivana aditiva tarn zminena. 

Tinktury a roztoky obvykle obsahuji vodnS-etanolickou bazi, ke ktere jsou primichany 
zvlhcovadla pro snizeni odpafovani jako jsou polyalkoholy, napriklad glycerol, glykoly a 
polyethylen glykol, dale promazavadla jako estery mastnych kyselin a nizsich polyethylen 
glykolu, tj. lipofilni latky rozpustne ve vodne smest nahrazujici tukove latky odstranene z kuze 
etanolem, a pokud je to nutne i ostatni neutralni latky a aditiva. 

Tento vynalez dale poskytuje veterinarni pripravky obsahujici nejmene jednu aktivni 
slozku spolecne s veterinarnim nosicem. Veterinarni nosice jsou materialy pro aplikaci 
pripravku a mohou to byt latky pevne, kapalnd nebo plynne, ktere jsou inertni nebo pfijatelne 
ve veterinarni medicine a jsou kompatibilni s aktivni slozkou. Tyto veterinarni pripravky 
mohou byt podavany oralne, parenterals nebo jakoukoli jinou pozadovanou cestou. 

Vynalez se take vztahuje na procesy nebo metody pro leceni nemoci zminenych vyse. 
Latky mohou byt podavany profylakticky nebo terapeuticky jako takove nebo ve forme 
farmaceutickych pripravku, prednostne v mnozstvi ktere je efektivni proti zminenym nemocem, 
pricemz u teplokrevnych zivocichu, napfiklad cloveka, vyzadujiciho takoveto osetfeni je latka 
pouzivana zejmena ve forme farmaceutickeho pfipravku. Na telesnou hmotnost okolo 70 kg je 
aplikovana denni davka latky okolo 0.1 az 50g, s vyhodou 0.5 az 10 g. 

V dalsim jsou nove slouceniny obecneho vzorce 1 a zpusoby jejich pfipravy a pouziti 
osvetleny na pfikladech, aniz se tim jakoliv omezuji. 
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Pfehled pfikladu 

Na obr. 1 je znazornena indukce proteinu p21 WAF ~ 1 v bunkach MCF-7 pusobenim 
rozdilnych koncentraci 20H3MeOBAPR v fadu jednotek jamol na litrkultiva5niho media. 

Na obr. 2 je znazornena indukce P 21 WAF '' v bunkach MCF-7 v rozmezi 6-24 hodin po 
pfidavku 20H3MeOBAPR (6-(2-hydroxy-3-methoxybenzylamino) purin ribosid) v 1 uM 
koncentraci. 

Na obr. 3 je znazornena inhibice nistu nadorovych bunecnych linii CEM (A) and HL60 
(B) novymi cytokininy. Cytotoxicita byla stanovena pomoci testu Calcein AM. Aktivita je 
vyjadrena v procentech maximal™ activity (v nepfitomnosti inhibitoru). ZR: zeatin ribosid; 
oTR: wr/Ao-topolin ribosid; 3F-BAPR: 6-(3-fluorobenzylamino)purin ribosid; 3C1-4FBAPR: 6- 
(3-chloro-4-fluorobenzylamino)purin ribosid; 20H3MeOBAPR: 6-(2-hydroxy-3- 
methoxybenzylamino) purin ribosid. 

Na obr. 4 je znazornena inhibice proliferace bunek HL-60 indukovana 
20H3MeOBAPR. K exponencialne rostoucim bufikam byl pridan 20H3MeOBAPR v 
koncentraci 2.5^M (pine krouzky), 5uM (prazdne ctverce), 10pM (pine ctverce), 20|aM 
(prazdne trojuhelniky), 40|.iM (pine trojuhelniky) a 60|aM (prazdne sestiuhelniky). Bunky 
kultivovane ve standardnim mediu bez 20H3MeOBAPR slouzily jako kontrola (prazdne 
krouzky). 

Na obr. 5 je znazornena indukce apoptosy 20H3MeOBAPR u bunek HL-60. K 
exponencialne rostoucim bufikam byl pridan 20H3MeOBAPR v uvedenych koncentracich. Po 
24 h inkubaci byl sledovan vyskyt apoptotickych bunek vzhledem k morfologii jader. Bunky 
kultivovane ve standardnim mediu bez 20H3MeOBAPR slouzily jako kontrola. 

Obr. 6 znazornuje vliv 20H3MeOBAPR na morfologii jader u bunek HL-60. Jadra 
bunek kultivovanych za standardnich podminek v mediu bez 20H3MeOBAPR a), jadra bunek 
kultivovanych v mediu s pridavkem 5 uM 20H3MeOBAPR po dobu 24 hodin b) 

Obr. 7 znazonuje vliv 20H3MeOBAPR na integritu jademe DNA u bunek HL-60. M - 
standardy molekulove hmotnosti. Pozice 1- DNA izolovana z bunek kultivovanych v mediu 
bez iPA. Pozice 2-6 DNA izolovana z bunek kultivovanych v mediu s pridavkem 5, 10, 20 40 a 
60 u.M 20H3MeOBAPR po dobu 24 h. . 

Na obr. 8 je znazornen vliv 20H3MeOBAPR (6-(2-hydroxy-3- 
methoxybenzylamino)purin ribosid) na bunecny cyklus. Bunky byly kultivovany a) ve 
standardnim v mediu bez 20H3 MeOB APR (kontrola), b) v mediu obsahujicim 5 uM 
2 OH3 MeOB APR po dobu 24h pred analyzou pomoci prutokove cytometric 



37 



Na obr. 9 je znazornen vliv 20H3MeOBAPR na aktivaci kaspazovych proteaz. Bunky 
kultivovane ve standardnim mediu bez 20H3MeOBAPR (bile sloupce), bunky kultivovane v 
mediu obsahujicim 20 uM 20H3MeOB APR (cerne sloupce). Relativni hydrolyza substratu pro 
kaspazu-9 Ac-LEHD-AFC a) a kaspazu-3 Ac-DEVD-AMC b). 

Obr. 10 znazornuje vliv kaspazoveho inhibitor Z-VAD-FMK na viabilitu bunek HL-60 
kutivovanych v pfitomnosti iPA. K exponencialne rostoucim bunkam byl pfidan 20 uM 
20H3MeOBAPR (bile sloupce) a 20 uM 20H3MeOBAPR v kombinaci s 50uM Z-VAD- 
FMK (cerne sloupce) a bunky byly kultivovany 72h. V prubehu inkubace byla stanovovana 
viabilita bunek pomoc'i kombinovaneho barven'i FDA/PI. 

Na obr. 11 je znazornen vliv inhibitoru adenosin kinazy 4-amino-3-iodo-ip-D- 
ribofuranosylpyrazolo [3,4-d]-pyrimidine (A1RPP), na viabilitu bunek HL-60 kutivovanych v 
pfitomnosti iPA. K exponencialne rostoucim bunkam byl pridan 20 uM 20H3 MeOB APR (bile 
sloupce) a 20 uM 20H3MeOBAPR v kombinaci s luM AIRPP (cerne sloupce) a bunky byly 
kultivovany 72h. V prubehu inkubace byla stanovovana viabilita bunek pomoci 
kombinovaneho barveni FDA/PI. 

Obr. 12 znazornuje vliv novych cytokininu na retenci chlorofylu v extirpovanych 
listovych segmentech psenice. Prezentovane hodnoty jsou vyjadreny v % vychoziho obsahu 
chlorofylu v cerstvych listech pred inkubaci s cytokininy. Prerusovana cara predstavuje 
kontrolni mefeni bez pritomnosti cytokininu, tj. 57,7 ± 0,9. 

Na obr. 13 je znazornen vliv novych cytokininu na rust cytokinin-dependentniho kalusu 
tabaku. Pfimka predstavuje kontrolni mereni bez pfitomnosti cytokininu, tj. 2,5 ± 0,3 g. 

Na obr. 14 je znazornen vliv novych cytokininu na syntezu betacyaninu v 
kotyledonarnich/hypokotylarnich explantatech Amaranthm caudatus. Prezentovane hodnoty 
pfedstavuji rozdily v jednotkach O.D. mezi absorbanci pfi 537 a 620 nm. 

Obr. 15 ukazuje relativni pocet explantatu s alespoft jednim hnedym listem v zavislosti 
na case (n: BAP, •: mT, mMeOBAPR).Obr. 16. Relativni pocet uhynulych explantatu v 
zavislosti na case (n: BA •: mT, A: mMeOBAPR). 

Obr. 16 ukazuje relativni pocet uhynulych explantatu v zavislosti na case (■: BA, •: 

mT, A : mMeOBAPR). 

Na obr. 17 je znazornen vlevo: uhynuly explantat Rosa hybrida na mediu obsahujicim 
BAP; vpravo: zdravy explantat Rosa hybrida na mediu s mMeOBAPR po 121 dnech 
kultivace. 
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Pfikladv provedeni wnalezu 



Pfiklad I 

3 mmoi 6-chloropurin ribosidu byly rozpu§teny v 15 ml butanolu a byly pfidany 4 mmoly 2,3,6- 
trifluorbenzylaminu a 5 mraolu triethylaminu. Roztok byl zahfivan na 90 °C po dobu 4 hodin. 
Po ochlazeni byl surovy produkt odfiltrovan a rekrystalovan v etanolu. B.t. 196°C. TLC: 
chloroform-metanol-amoniak (90:9:0,1). Vytezek 92 %. 



Tabulka 1 

Latky pripravene zpusobem podle pfikladu 1 



Substituent 


Elementarni analyza 
Vypocteno/nalezeno 








%C 


%H 


%N 


ES-MS 
[M+H h ] 


Bod tani 

(°C) 


2-fluorobenzylamino 


54,4/54,1 


4,8/4,8 


18,7/18,4 


3 /O 


1Q1 1 09 


3-fluorobenzyIamino 


54,4/53,9 


4,8/4,7 


18,7/18,2 


376 


153-154 


4-fluorobenzylamino 


54,4/54,3 


4,8/4,8 


18,7/18,3 


376 


177-178 


2-chlorobenzylamino 


52,1/52,0 


4,6/4,7 


17,9/17,5 


392 


183-184 


3-chlorobenzylamino 


52,1/51,9 


4,6/4,6 


17,9/17,3 


392 


164-165 


4-chlorobenzylamino 


52,1/51,8 


4,6/4,5 


17,9/17,1 


392 


181-182 


2-bromobenzylamino 


46,8/46,3 


4,16/4,1 


16,05/15,5 


436 


180-181 


3 -bromobenzylamino 


46,8/47,8 


4,16/4,5 


16,05/15,6 


436 


173-174 


4-bromobenzylamino 


46,8/46,9 


4,16/4,3 


16,05/15,4 


436 


175-176 


3-jodobenzylamino 


41,0/41,4 


2,8/2,8 


20,0/19,5 


484 


184-185 


2-methylbenzylamino 


58,2/57,88 


5,7/5,5 


18,86/18,3 


372 


174-175 


3 -methylbenzylamino 


58,2/57,9 


5,7/5,44 


18,86/18,2 


372 


162-163 


4-methylbenzylamino 


58,2/58,5 


! 5,7/5,9 


18,86/18,3 


372 


164-166 


2-methoxylbenzylamino 


55,8/54,95 


5,46/5,2 


18,1/17,73 


388 


164-166 


3-niethoxylbenzylamino 


55,8/55,5 


5,46/5,7 


18,1/17,96 


, 388 


162-163 
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H~rnciiiuAyiuciiAtjf loiiuuu 


55,8/55,33 


5,46/5,2 


18,1/17,7 


388 


154-156 1 


i A Hi^hlnmhpnTvlamino 


47,9/47,98 


4,0/4,03 


16,4/15,9 


426 


205-206 


3,4-dichlorobenzylamino 


47,9/47,3 


4,0/4,3 


16,4/16,12 


426 


194-195 


^ > j - Qinyuroxyuciiz:yicLiiuiiu 


52,4/52, 1 


4,9/5,0 


18,0/18,2 


390 


184-186 


3 , 5 -dihydroxybenzy lamino 


52,4/52,2 


4,9/5,2 


18,0/17,6 


390 


187-188 


2-hydroxy-3- 
niciiioxyucii/.yiaiiuiiu 


53 6/54 0 


5 2/5,4 


17,4/17,1 


404 


208-209 


j -ny ur uxy-t- 
methnxvbenzvlamino 


53,6/53,1 


5,2/5,6 


17,4/17,0 


404 


218-219. 


? ^-fiimethoxvbenzvlaixiino 


54,7/54,8 


5,6/5,5 


16,8/16,4 


418 


177-179 


2,4-dimethoxybenzylamino 


54,7/54,3 


5,6/5,7 


16,8/16,3 


418 


208-210 


7 d-H impfhnxvhpnzvl amino 


54,7/54,45 


5,6/5,5 


16,8/16,3 


418 


156-157 


i s Himpthnwhpn7vlamino 


54,67/54,7 


5,6/5,5 


16,8/16,4 


418 


174-175 


zl h\/H rnw- ^ S — 

dimethoxybenzylamino 


52,6/52,5 


5,3/5,2 


16,2/16,3 


434 


200-201 


2,4-difluorobenzylamino 


51,9/51,4 


4,4/4,3 


17,8/17,7 


394 


| 171-172 


3 , 5-d ifluorobenzylamino 


51,9/51,2 


4,4/4,3 


17,8/17,6 


394 


178-178 


2,3,4-trifluorobenzylamino 


49,6/49,1 


3,9/3,7 


17,0/16,8 


412 


192-193 


2,4,5-trifluorobenzylai-nino 


49,6/49,0 


3,9/3,8 


17,0/16,4 


412 


175-176 


2,3,6-trifluorobenzylamino 


49,6/49,0 


3,9/3,7 


17,0/16,4 


412 


195-196 


3-chloro-4~fluorobenzylamino 


49,8/49,2 


4,2/4,1 


17,1/16,8 


411 


148-149 



Pfiklad 2 

3 mmol 6-chloropurin ribosidu byly rozpusteny v 15 ml butanolu a byly pfidany 4 
mmoly 2-hydroxy-3-methoxybenzylaminu a 5 mmolu diisopropylethylaminu. Roztok byl 
zahrivan na 60 °C po dobu 18 hodin. Po ochlazeni byl surovy produkt odfiltrovan a 
rekrystalovan v etanolu. B.t. 209°C. TLC: chloroform-metanol-amoniak (90:9:0,1). Vytezek 
92 %. 
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Tabulka 2 

Latky pripravene zpusobem podle prikladu 2 



Substituent 


Elementarni analyza 
Vypocteno/nalezeno 








%C 


%H 


%N 


ES-MS 
[M+H*] 


Bod tani 

(°C) 


2-methoxylbenzylamino 


55,8/55,5 


5,5/5,7 


18,1/18,3 


388 


165-166 


3 -methoxylbenzy lamino 


55 8/55 5 


5,46/5,7 


18,1/17,96 


388 


163-164 


4-methoxylbenzylamino 


55,8/55,33 


5,46/5,2 


18,1/17,7 


388 


156-157 


2,3-dimethoxybenzylamino 


54,7/54,5 


5,6/5,7 


16,8/17,0 


418 


178-179 


2,4-dimethoxybenzylamino 


54,7/54,4 


5,6/5,7 


16,8/16,9 


418 


209-210 


3,4-dimethoxybenzylamino 


54,7/54,5 


5,6/5,5 


16,8/16,3 


418 


157-158 


3 t 5-dimethoxybenzylamino 


54,7/54,7 


5,6/5,5 


16,8/16,4 


418 


176-177 


2-hydroxy-3- 
methoxybenzylamino 


53,6/53,3 


5,2/5,3 


17,4/17,6 


404 


209-211 


3-hydroxy-4- 
methoxybenzylamino 


53,6/53,3 


5,2/5,4 


17,4/17,6 


404 


219-220 


4-hydroxy-3,5- 
dimethoxybenzylamino 


52,6/52,4 


5,3/5,4 


16,2/16,3 


434 


202-203 



Priklad 3 

3 mmoly 6-fluorpurin ribosidu byly rozpusteny v 15 ml isopropanolu a bylo pfidano 8 mmolu 
2,3-dihydroxybenzylaminu hydrobromidu a 10 mmolu triethylaminu. Roztok byl zahflvan na 60 
"C po dobu 6 hodin. Po ochlazeni byl surovy produkt odfiltrovan a rekrystalovan v etanolu. 
B.t. 196 °C. TLC: chloroform-metanol-amoniak (90:9:0,1). Vytezek 89 %. 



41 



Tabulka 3 

Latky pripravene zpusobem podle pfikladu 3 



Substituent 


Elementarm analyza 1 
Vypocteno/nalezeno 






%C 


%H 


%A 


ES-MS 
[M+H r ] 


2,3-dihydroxybenzylamino 


52,4/52,2 


4,9/5,0 


18,0/18,2 


390 


3,5-dihydroxybenzylamtno 


52,4/52,2 


4,9/5,0 


18,0/17,8 


390 


2-hydroxy-3-methoxybenzylamino 


53,6/53,9 


5,2/5,3 


17,4/17,2 


404 


3-hydroxy-4-methoxybenzylamino 


53,6/53,3 


5,2/5,4 


17,4/17,2 


404 


2,3-dimethoxybenzylamino 


54,7/54,8 


5,6/5,5 


16,8/16,6 


418 


2,4-dimethoxybenzylamino 


54,7/54,3 


5,6/5,7 


16,8/16,5 


418 


3,4-dimethoxybenzylam'mo 


54,7/54,5 


5,6/5,5 


16,8/16,5 


418 


3,5-dimethoxybenzylamino 


54,7/54,7 


5,6/5,5 


16,8/16,6 


418 


4-hydroxy-3,5-dimethoxybenzylamino 


52,6/52,3 


5,3/5,2 


16,2/16,4 


434 



Pflklad 4 

2-chloro-6-(3-methoxybenzylamino)purin ribpsid 

3 mmol 2,6-dichloiopurin ribosidu byly rozpusteny v 15 ml butanolu a byly pfidany 4 mmoly 3- 
raethoxybenzylaminu a 5mmolu triethylaminu. Roztok byl zahrivan na 90 °C po dobu 4 hodin. 
Po ochlazeni byl surovy produkt odfiltrovan a rekrystalovan v etanolu. TLC: chloroform- 
metanol-amoniak (90:9: 1 ). Vytezek 85 %. 
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Tabulka 4 

Latky pripravene zpusobem podle prikladu 4 



Substituent (R 2 =C1) 


Elementanu analyza 
vypocteno/nalezeno 






%C 


%H 


%A 


ES-MS 
[M+H + ] 


2-methylbenzylatnino 


53,3/52,8 


5,0/5,2 


17,3/17,6 


406 


3-methylbenzylamino 


53,3/52,7 


5,0/5,3 


17,3/17,8 


406 


4-methylbenzylamino 


53,3/52,9 


5,0/5,2 


17,3/17,6 


406 


2-methoxylbenzylamino 


51,2/50,6 


4,8/5,0 


16,6/16,9 


49? 


3-methoxylbenzylamino 


51,2/50,9 


4,8/4,9 


16,6/17,0 


422 


4-methoxylbenzylamino 


51,2/50,7 


4,8/5,0 


16,6/16,9 


422 


2,3-dimethoxybenzylarnino 


50,5/50,0 


4,9/4,7 


15,5/15,8 


452 


2,4-dimethoxybenzylamino 


50,5/50,2 


4,9/4,9 


15,5/15,6 


452 


3 ,4-dimethoxybenzylamino 


50,5/49,7 


4,9/4,5 


15,5/16,1 


452 


3 ,5-dimethoxybenzylamino 


50,5/50,2 


4,9/4,7 


1.5,5/15,8 


452 



Pfiklad 5 

2-amino-6-(2-methoxybenzylamino)purin ribosid 

3 mmol 2-amino-6-chloropurinu ribosidu byly rozpusteny v 15 ml butanolu a byly pridany 4 
mmoly 3-methoxybenzylaminu a Smmolu triethylaminu. Roztok byl zahfivan na 90 °C po dobu 

4 hodin. Po ochlazeni byl surovy produkt odfiltrovan a rekrystalovan v etanolu. TLC: 
chloroform-metanol-amoniak (90:9:1). Vytezek 86 %. 



Tabulka 5 

Latky pripravene zpusobem podle prikladu 5 
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Substituent (R 2 =NH 2 ) 


Elementanri analyza 
Vypocteno/nalezeno 






%C 


%H 


%A 


ES-MS 
[M+H + ] 


2-methylbenzylamino 


56,0/55,4 


5,7/5,9 


16,6/16,9 


387 


3 -methylbenzylamino 


56,0/55,6 


5,7/5,7 


16,6/16,9 


387 


4-methylbenzylamino 


56,0/55,6 


5,7/5,8 


16,6/16,7 


387 


2-methoxylbenzylamino 


53,7/53,1 


5,5/5,7 


20,9/21,2 


403 


3-methoxylbenzylamino 


53,7/53,2 


5,5/5,7 


20,9/21,3 


403 


4-methoxylbenzylamino 


53,7/53,3 


5,5/5,6 


20,9/21,2 


403 


2,3 -dimethoxybenzylamino 


52,8/52,4 


5,6/5,7 


19,4/19,6 


403 


2,4-dimethoxybenzyIamino 


52,8/52,5 


5,6/5,7 


19,4/19,6 


433 


3,4-dimethoxybenzylamino . 


52,8/52,0 


5,6/6,0 


19,4/19,9 


433 


3 , 5 -d i methoxybenzy lami no 


52,8/52,1 


5,6/5,9 


19,4/19,9 


433 



Priklad 6 

lnhibice senescence zivocisnych bunek 

V tomto pfiklade, lidske diploidnl fibroblasty (HCA bunky s rozdilnou urovn'i 
pasazovani: pasaz 25 - oznaceni HCA25; pasaz 45 - oznaceni HCA45; pasaz 80 - 
oznaceni HCA80) byly pouzity pro studium p-galactosidasove aktivity. Medium pouzite 
pro kultivaci bunek bylo odstraneno, bunky byly promyty 2-krat PBS a fixovany ve 2-3 
ml fixacniho cinidla skladajiciho se ze 2% formaldehydu a 0.2% glutaraldehydu v PBS. 
Bunky byly inkubovany pri pokojove teplote po dobu 5 min. a pote 2-krat promyty PBS. 
Bunky byly pak inkubovany pri 37 °C (bez CO z ) po dobu 1 az 16 hodin ve 2-3 ml 
roztoku obsahujiciho ferrikyanid draselny (5 mM), ferrokyanid draselny (5 raM), MgCl 2 
(2 mM), X-gal (5-bromo-4-chloro-3-indolyl-P-D-galactopyranosid) (1 mg/ml), v 
citrat/fosfatovem pufru, pH 6.0) Po teto inkubacnl periode byl bunky pozorovany 
mikroskopicky za ucelem zjisteni senescencnlch bunek anebo meFen'i intenzity zabarveni 
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pri 415 nm spektrofotometricky pomori readeru Multiscam MCC (Labsystems) 
(positivne senescentni bunky). V techto experimentech byly oznaceny pouze senescentni 
bunky a to diky iicinku p-galaktosidasy na substrat. 



Tabulka 6 

Vliv novych sloucenin na pocet senescencnich bunek v kultufe lidskych fibroblast^. 



SUBSTITUENT 


SENESCENTNI BUNKY (%) 


R6 


HCA25 


HCA45 


HCA80 


KONTROLA 


3 


5 


38 


Kinetin 


3 


5 


25 


3-chloroanilino 


4 


4 


27 


Anilino 


4 


5 


25 


3-chloro-5-aminoanilino 


4 


5 


23 


4-bromoanilino 


5 


5 


21 


4-chloroanilino 


4 


6 


25 


3-amino-4-chloroanilino 


3 


5 


24 


2-methoxybenzylamino 


4 


4 


16 


3-methoxybenzylamino 


5 


6 


12 


2,3-dimethoxybenzylamtno 


4 


5 


18 


2-methoxy-3 -chlorobenzylamino 


4 


5 


18 


2-fluorobenzylamino 


4 


4 


15 


3-fluorobenzylamino 


3 


5 


13 


3 -amino-4-chlorobenzylam ine 


4 


6 


22 


2,3-diamino-4-chlorobenzylamine 


3 


4 


19 



Jak je ukazano tabulce 6 se vzrustajirim poctem pasazi vrustala hladina zabarvenl po pfidani 
substratu pro P-glukosidasu. U nejstar§ich kultur bylo mozne pozorovat pouze modfe 
zabarvene bunky jejichz barva se nachazela v rozmezi od jasne modre po matne modrou. N 6 - 
substttuovane derivaty adenosinu byly velmi ucinne pri zpomalovanl senescence bunek po 80 
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pasazi. V pflpade dlouhodobejsl kultivace byly schopny prezit az o 40% delsi dobu oproti 
buftkam kontrolnlm. 



PHklad 7 

2-methylthio-6-(3-methylbenzylamino)purinribosid 

2-Methylthioxanthin (65 g) byl pfevrstven oxychloridem fosforecnym (975 ml) a N,N- 
diethylanilinem (97.5 ml). Smes byla refluxovana 1,5 h za staleho michani. VeSkery nadbytek 
oxychloridu fosforecndho byl odpafen pod vakuem (vakuova odparka, vodni vyveva) a zbytek 
smichan sledem (1.75 kg) v 10 1 nadobe (bez dalsiho chlazem). Smes byla jeste 10 min. 
mlchana (dokonceni hydrolyzy oxychloridu) a nasledne extrahovana ethyl-acetatem (4 x 2.5 1). 
Spojene extrakty byly promyty vodou (3 x 1 1) a vysuseny. Surovy produkt byl rekrystalizovan 
z ethanolu a vysusen do konstantni hmotnosti nad oxidem fosforecnym. Vytezek 23.6 g (33%). 
UV cistota 99%. HPLC (25 x 0.4 cm ODS. Od 0 do 30% acetonitrilu. 1 ml/min. 30 min) tR 
26.8 min. Cistota 92%. TLC (chloroform/methanol. 9/1) Rf 0.80 

2-Methylthio-6-ch!orpurin (4 g, vysusen do konstantni hmotnosti nad oxidem 
fosforefinym) byl smichan s p-D-ribofuranosou 1,2,3,5-tetra acetatem (6.4 g) pfi teplote 145 - 
150"C v parafinove lazni. Bylo pfidano asi 100 mg jodu a smes susena pod vodni vyvevou asi 
30 min. Cerny zbytek byl rozpusten v chloroformu, zfiltrovan a nanesen ve 100ml smesi ethyl 
acetat/toluen (1:4) na kolonu naplnenou 2 x 400 g silikagelu ve 2 1 20% ethyl acetatu v 
toluenu. Kolona byla nasledne eluovana 30% ethyl acetatem v toluenu. Slozeni frakci bylo 
monitorovano pomoci TLC v mobilnl fazi ethyl acetat/toluen 1/2 (vychozi latka Rf = 0.06, 
produkt 0.25). Hlavni produkt (71%), P isomer, byl zcela separovan od a isomeru a dalslch 
necistot. Hnedy sirup byl vysusen pod vakuem a rozpusten v suchem methanolu, ochlazen a 
deacetylovan pfes noc v 1000 ml bezvodeho methanolu nasyceneho cpavkem. Smes byla 
odpafena na rotacni vakuove odparce a produkt byl rekrystalizovan v horke vodS za vzniku 
zlutych krystalu a vysusen do konstantni hmotnosti nad P 2 0 5 . Vytezek 4.95 g (18.6 %). B. t. 
187-188 °C. HPLC cistota (25cm ODS 0 - 30% acetonitrilu) = 91%. 

3.3 g (10 mmol) 2-methylthio-6-chloropurinu-p-D-ribofuranosidu bylo pfidano do 
smesi 3-methylbenzylaminu v butanolu (100 ml) obsahujlclho triethylamin (7.8 ml) a smes byla 
refluxovana 2 hodiny. Butanol byl odparen za zisku bileho produktu, ktery byl nasledne 
resuspendovan ve vode (50 ml). pH suspense bylo adjustovano na 8 - 8.5 pomoci 2 M NaOH 
a uchovavano pfes noc pfi 4 °C. Pevny produkt byl odfiltrovan a rekrystalizovan z horkeho 
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ethanolu za vzniku bileho produktu, ktery byl nasledne vysusen nad P 2 0 5 do konstantni 
hmotnosti. Vytezek 3.1 g. (81.4%). HPLC cistota 98.6%. 



Tabulka 7 

Latky pripravene zpusobem podle pfikladu 7 



Substituent (R 2 =methylthio) 


Elementarni analyza 
Vypocteno/nalezeno 






%C 


%H 


%A 


ES-MS 
[M+H + ] 


2-methylbenzylamino 


58,9/58,2 


5,3/5,6 


24,5/24,8 


286 


3 -methylbenzylamino 


58,9/58,4 


5,3/5,6 


24,5/24,8 


286 


4-methylbenzylamino 


58,9/58, 1 


5,3/5,9 


24,5/25,0 


286 


2-methoxylbenzylamino 


55,8/55,0 


5,0/5,4 


23,2/23,8 


302 


3-methoxylbenzylamino 


55,8/55,5 


5,0/5, I 


23,2/23,3 


302 


4-methoxylbenzylamino 


55,8/55,3 


5,0/5,3 


23,2/23,6 


302 



Pfiklad 8 

lndukce proteinu p2 1 NVVU '"' 1 , prirozeneho inhibitoai cyklin-dependentnich kinaz, pusobenim 
cytokininu v bunecne linii karcinomu prsu MCF-7 - molekularni mechanismus ucinku. 

Zmeny hladiny proteinu p21 WAK '' v zavislosti na koncentraci 6-(2-hydroxy-3- 
methoxybenzylamino)purin ribosidu (20H3MeOBAPR) 

Na bunky MCF-7 kultivovane pri 37 °C v atmosfefe s 5% C0 2 v mediu D-MEM s 
pfidavkem 10% fetalniho teleciho sera pusobily koncentrace 20H3MeOBAPR v rozmezi 0- 
100 uM. 20H3MeOBAPR byl do media pfidavan ze lOOmM zasobmho roztoku v DMSO. Po 
12 hodinach byly bunky sklizeny seskrabanim do media, centritugovany (lOOOrpm, 4°C, 5min), 
2x promyty ledovym PBS a nasledne opet centrifugovany. Nasledovala lyze bunek lx CSB 
(nanaseci pufr pro SDS-PAGE, tj. elektroforezu proteinu v polyakrylamidovem gelu za 
pntomnosti SDS). Proteiny v lyzatu byly separovany SDS-PAGE a preneseny na 
nitrocelulozovou membranu. Membrana byla zablokovana roztokem 5% odtucneneho mleka + 
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0.1% Tween 20 v PBS. Hladina proteinu p21 WAiM a aktin Qako kontrola nanaseneho mnozstvi 
proteinu) byla sledovana imunochemicky pomoci komercne dostupnych specifickych 
monoklonalnich protilatek Anti-WAFl (Ab-1, Calbiochem) a Anti-Actin (Clone AC-40, 
Sigma-Aldrich). Pro detekci navazanych protilatek byla pouzita kralici sekundarni protilatka 
znacena peroxidazou (RAM-Px, DAKO) s naslednou chemiluminiscenci (ECL, Amersham- 
Pharmacia). Ucinne indukce proteinu p21 WA,: -' je v bunkach MCF-7 dosazeno pusobenim 
koncentraci 20H3 MeOB APR v fadu jednotek umol na litr kultivacniho media (Obr. 1). 

Zmeny hladiny proteinu p 21 WAF ' 1 v zavislosti na dobe inkubace s 20H3 MeOB APR 

Bufiky MCF-7 byly inkubovany v pfitomnosti 1 uM 20H3MeOBAPR. V ruznych 
casovych intervalech od podani 20H3MeOBAPR byly bunky sklizeny a lyzovany. Nasledna 
SDS-PAGE a imunodetekce umoznila stanoveni zmen hladiny proteinu p2l WAF " 1 v zavislosti na 
delce inkubace v pfitomnosti 20H3MeOB APR. Kultivace bunek, jejich sklizeni, lyze a detekce 
proteinu p21 WAF '' a aktin v lyzatech probihala obdobne jako v bode 1. K ucinne indukci 
p2l VVA1 '-' v bunkach MCF-7 dochazi v rozmezi 6-24 hodin po pridavku 20H3MeOBAPR v 1 
uM koncentraci (Obr.2). 



PHklad 9 

/// vitro cytotoxicka aktivita novych derivatu 

Jednim z parametria pouzivanych jako zaklad pro cytotoxickou analyzu je metabolicka 
aktivita zivotaschopnych bunek. Napriklad mikrotitracni analyza, kde se pouziva Calcein AM, 
je dnes rozsifena jako metoda kvantifikace buneSne proliferace a cytotoxicity. Tento test je 
vyuzivan v programed! pro screening leku a pro testy chemosensitivity. Testem se rozpoznaji 
pouze zivotaschopne bunky. Mnozstvi zredukovaneho Calceinu AM odpovida poctu 
zivotaschopnych bunek v kulture. 

Lidska T-lymfoblasticka leukemicka bunecna linie CEM, promyelocyte FIL-60 a 
monocytarni U937 leukemie, bunecne linie prsniho karcinomu MCF-7, bunky cervikalniho 
karcinomu HELA, mysi fibroblasty NIH3T3, lidska erythroleukemie K562, bunky G361 
lidskeho maligniho melanomu byly pouzity pro rutinni screening sloucenin. Bunky byly 
udrzovany v Nunc/Corning 80 cm 2 plastikovych lahvich a pestovany v mediu pro bunecne 
kultury (DMEM obsahujici 5g/l glukozy, 2mM glutaminu, 100 U/ml penicilinu, 100 ug/ml 
streptomycinu, 10% fetalniho teleciho sera a hydrogenuhlicitan sodny), sloufieniny byly 
pripraveny postupem podle predlozeneho vynalezu. 
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Bunecne suspenze byly pfipraveny a naredeny podle typu bunek a podle ocekavane 
konecne hustoty bunek (10 4 bunek na jamku na zakiade charakteristik bunecneho rustu), 
pipetovalo se 80 \xl bunecne suspenze na 96-jamkove mikrotitracm desttcky. Inokulaty byly 
stabilizovany 24 hodinovou preinkubaci pri 37 °C v atmosfere C0 2 . Jednotlive koncentrace 
testovanych latek byly pridany v case nula jako 20 \xl alikvotni podil do jamek mikrotitracnich 
desticek. Obvykle se slouceniny redily do sesti koncentrati v ctyfnasobne redid fade. Pri 
rutinnim testovani byla nejvyssi koncentrace v jamce 166.7 |aM, zmeny teto koncentrace zavisi 
na dane latce. Vsechny koncentrace byly testovany v dubletu. Inkubace bunek s testovanymi 
derivaty trvala 72 hodin pri 37 °C, 100 % vlhkosti a v atmosfere C0 2 . Na .konci inkubacni 
periody byly bunky analyzovany po pridani roztoku Calceinu AM (Molecular Probes) a 
inkubace probihala dalsi 1 hodinu. Fluorescence (FD) byla mefena pomoci Labsystem FIA 
readeru Fluoroskan Ascent (Microsystems). Preziti nadorovych bunek (The tumor cell 
survival-TCS) bylo spocitano podle nasledujiciho vztahu: Gl5u = (FDj a „ika s dcrivaiem /FDk (m troimjamka ) 
x 100 %. Hodnota GI 5 u , ktera odpovida koncentraci latky, kdy je usmrceno 50 % nadorovych 
bunek, byla vypoctena ze ziskanych davkovych kfivek (Obr. 3). 

Pro vyhodnoceni protinadorove aktivity byla testovana toxicita novych derivatu na 
panelech obsahujicich bunecne linie rozdilneho histogenetickeho a druhoveho puvodu (Tab. 8). 
Ukazalo se, ze pro vsechny testovane nadorove linie bylo pusobeni novych sloucenin, kdezto 
nemaligni bunecne linie, tzn. NIH3T3 fibroblasty a normalni lidske lymfocyty, byly vuci tomuto 
pusobeni rezistentni. Ucinne derivaty zabily nadorove bunky pri koncentracich blizkych 0.1-50 

Tabulka 8 

Cytotoxicita N 6 -substituovanych derivatu adenosinu pro nuzne nadorove bunky 



Pouzita bunecna linie / 1C 50 (pmol/L) 



Substituent v poloze N b -adenosinu 


HOS 


K-562 


MCF7 


NIH- 
3T3 


G-361 


CEM 


HL60 


Adenosin 


> 166,7 


>166,7 


>166,7 


>166,7 


>166,7 


>166,7 


>166,7 


ZR 


>166,7 


>166,7 


>166.7 


>166,7 


>166,7 


>166,7 


>166,7 


2-hydroxybenzylamino 


2.8 


88 


11.4 


43.2 


> 166,7 


0.7 


0.42 


3-hydroxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 


>166,7 


51.9 


23.7 


4-hydroxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 


>166.7 


39.7 


9.5 


2-methoxyxybenzylamino 


21.2 


| 11.2 


>166,7 


>166,7 


>166.7 


3.2 


2.3 
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3-methoxyxybenzylamino > 


166,7 > 


166,7 : 


>166,7 > 


166,7 > 


166.7 


7.6 


4.9 




4-methoxyxybenzylamino > 


166,7 > 


166,7 


>166,7 > 


166.7 T 


14.9 > 


166,7 > 


166.7 




2-chlorobenzylamino > 


166,7 


64 


>166,7 > 


166.7 




14.5 


1.6 




3-chlorobenzylamino 5 


166,7 


30.4 


>166,7 > 


•166.7 ~ 




1.6 


0.75 




4-chlorobenzylamino 5 


■166,7 


16.1 


>166.7 > 


•166,7 




6.5 


5.3 




2-fluorobenzylamino 5 


-166.7 


33.2 


>166,7 






4.6 


3.2 




3-fluorobenzylamino ; 


»166,7 


7 


16.6 = 


•166.7 


15.7 


4 


0.92 




4-fluorobenzylamino 


20 


6.4 


14 = 


>166,7 




1.5 


0.86 




2-methylbenzylamino : 


>166.7 : 


>166,7 


>166,7 : 


>166,7 




14 


3.3 




3-methylbenzylamino 


>166,7 : 


>166,7 


>166,7 : 


>166,7 




19.1 


6.4 




4-methylbenzylamino 


>166.7 : 


>166.7 


>166,7 ' 


>166,7 




>166,7 • 


>1Bb,/ 


2-bromobenzylamino 


>166,7 


10 


>166,7 


>166,7 




12.3 


6.6 


3-bromobenzylamino 


>166.7 


19.7 


>166,7 


>166,7 




5 


8 


4-bromobenzylamino 


>166,7 


68.2 


>166,7 


>166,7 




20.6 


47.4 


2,4-dimethoxyxybenzylamino 


>166.7 


>166,7 


>166,7 


>166,7 




>166,7 


39 j 


2-chloro-4-fluorobenzylamino 


>166,7 


11.7 


>166,7 


>166,7 




20.9 


9 


3-chloro-4-fluorobenzylamino 


>166.7 


4.1 


>166,7 


>166,7 




3.4 


3.5 


2,3-dimethoxyxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 




>166,7 


109 


2,4-dichloroxybenzylamino 


>166,7 


85.7 


126.9 


>166,7 




86.7 


96.3 


2,4-difluororoxybenzylamino 


>166,7 


7.4 


>166,7 


>166.7 




7.1 


3.4 


2,3,4-trifkiororoxybenzylamino 


>166,7 


>166,7 


>166.7 


>166,7 




58.2 


13 


3,4-dichloroxybenzylamino 


>166,7 


6.5 


88.8 


>166,7 




3 


1.1 


3,5-difluororoxybenzylamino 


>166,7 


>166,7 


>166.7 


>166,7 




24.5 


9.1 


3,5-dimethoxyxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 






18.8 
13 1 


2,3,6-trifluororoxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 








2-hydroxy-3-methoxybenzylamino 


>166,7 


19.2 


27 


>166,7 


148.1 


0.3 


0.15 


3-hydroxy-4-methoxybenzylamino 


>166,7 


>166.7 


>166.7 


>166,7 




>166,7 


>166 




2-hydroxy-5-methoxybenzylamino 


>166,7 


15.4 


21 


>166,7 


102.3 


0.2 


0.1 


2-hydroxy-3-chlorobenzylamino 


>166,7 


' 10.7 


15 


>166,7 


128.5 


0.3 


o.i j 


R2=CI, Substituent v N°-poloze 
















2-hydroxybenzylamino 


2.5 


75 


10.5 


35.1 


>166,-/ 


' 0.56 


0.38 


3-hyd roxy benzy lam i no 


>166,' 


7 >166,' 


7 >166,7 


>166,1 


r >166,1 


7 47.8 


15.9 


4-hydroxybenzylamino 


>166," 


7 >166,' 


7 >166,7 


>166.i 


7 >166." 


7 39.7 


9.5 




2-methoxyxybenzylamino 


15.3 


14.5 


>166,7 


>166, - 


7 >166, - 


7 2.7 


1.5 


3-methoxyxybenzylamino 


>166, 


7 >166, 


7 >166.7 


>166." 


7 >166,- 


7 6.5 


4.1 


4-methoxyxybenzylamino 


>166, 


7 >166, 


7 >166.7 


>166.' 


7 105.4 


>166, 


7 >166,7 


2-chlorobenzylamino 


>166, 


7 61 


>166.7 


>166, 


7 


8.5 


1.2 1 


3-chlorobenzylamino 


>166. 


7 28 


>166.7 


' >166, 


7 


1.1 


0.6 


4-chlorobenzylamino 


,>166, 


7 15 


>166.1 


' >166, 


7 


5.8 


5.0 
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2-fluorobenzylamino 


> 166,7 


30 


>166,7 






4.2 


2.5 


3-fluorobenzylamino 


>166,7 


5.3 


16 


>166,7 " 


16 


3 


0.9 


4-fluorobenzylamino 


19 


5.8 


12 


>166,7 




1.5 


0.7 


2-hydroxy-3-methoxybenzylamino 


>166.7 


17 i 


23 


>166,7 


140 


0.2 


0.1 


2-hydroxy-3-chlorobenzylamino 


>166,7 


10 


14 


>166,7 


118 


0.2 


0.1 


R2=NH2, Substituent v N°-poloze 
















2-methoxyxybenzylamino 


27.8 


34.9 


>166,7 


>166,7 


>166,7 


12.8 


7.8 


3-methoxyxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 


>166,7 


13.8 


8.9 


2-chlorobenzylamino 


>166,7 


78 


>166,7 


>166,7 




24.7 


10.3 


3-chlorobenzylamino 


>166,7 


43 


>166,7 


>166,7 




10.2 


5.8 


2-fluorobenzylamino 


>166,7 


45 


>166,7 






14.5 


8.7 


3-fluorobenzylamino 


>166,7 


12 


36 


>166,7 


21 


21 


3.4 


4-fluorobenzylamino 


43 


13 


25 


>166,7 




12.1 


2.9 


R2=SCH 3 , Substituent v N"-poloze 
















2-methoxyxybenzylamino 


34.3 


34.8 


>166,7 


>166,7 


>166,7 


11.5 


10.2 


3-methoxyxybenzylamino 


>166,7 


>166,7 


>166,7 


>166,7 


>166,7 


16.5 


8.8 


2-chlorobenzylamino 


>166,7 


78 


>166,7 


>166,7 




14.6 


7.4 


3-chlorobenzylamino 


>166,7 


35 


>166,7 


' >166,7 




I 13.2 


6.1 


2-fluorobenzylamino 


>166,7 


' 42 


>166,7 






9.7 


11.4 


3-fluorobenzylamino 


>166,7 


' 7.9 


31 


>166,7 


' 28 


8.5 


5.2 



Pfiklad 10 

Nove slouceniny indukuji apoptozu nadorovych bunek 

Pro analyzu mechanizmu indukovane cytotoxicity novych sloucenin je dulezite odlisit 
apoptozu od drubi hlavni formy bunecne smrti, nekrozy. Zaprve, na urovni tkane apoptoza 
produkuje maly nebo zadny zanet, protoze okolnt bunky, zvlaste makrofagy, spise nez ze jsou 
uvolneny do extracelularni tekutiny, pohlti jednotlive casti bunky. Naproti tomu pri nekroze je 
bunecny obsah uvolnen do extracelularni tekutiny, coz zpusobuje zanet. Zadruhe, na bunecne 
urovni vykazuj'i apoptoicke bunky smrst'ovani a blebbing (puchyrkovani) cytoplasmy, 
zachovani struktury bunecnych organel vcetne mitochondrii, kondenzaci chromatinu, 
fragmentaci jadra a tvorbu apoptoickych telisek, ackoli ne vsechny jsou videt u vsech typu 
bunek. Zatfeti, na molekularni urovni hraje vyznamnou roli v indukci apoptozy fada 
biochemickych procesu. Vetsma z nich vsak neni dobfe pochopena a maji za nasledek aktivaci 
proteaz a nukleaz, ktere nakonec nici klicove biologicke makromolekuly - proteiny a DNA. 
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Kullivace bunek. Suspenze lidskych leukemickych bunek, linie HL-60 byla kultivovana 
v mediu RPMI-1640 doplnenem 10% telecim fetalnim serem a antibiotiky v atmosfere 5% 
C0 2 p fi 37 ° c Po6et bunSk J e stanoven P° moci hemocytometru. Bunky byly ziskany z 
ECACC. 

Viabilita bunek. Bunky jsou barveny kombinaci fluorescein diacetatu (FDA, 2ng/ml) a 
propidium jodidu (PI, 10 ug/ml) primo v rustovem mediu. Rozlisovani zivych a mrtvych bunek 
se provadi pomoci fluorescencniho mikroskopu (Mlejnek and Kolman. Chem. Biol. Interact. 
1999, 1 17: 219-239 ). 

Morfologickd analyze, bunecnych jader. Bunky jsou promyty vPBS a pak fixovany ve 
smesi methanol/kyselina octova (3:1) pfi -20 °C po dobu 12 hodin. Fixovane bunky jsou 
nakapany na podlozni sklicka a barveny Hoechst 33342 (2 ^xg/ml) v PBS/glycerol (v/v 70:30). 
Morfologie bunecnych jader je pozorovana pod fluorescencnim mikroskopem Olympus BX60, 

(Mlejnek and Kuglik 2000). 

Analyze bunecneho cyklu. Bunky jsou promyty v PBS a pak fixovany v 70% etanolu pri 
-20°C pres noc. Fixovane bunky jsou promyty v PBS, a pak barveny v roztoku PBS 
obsahujiciho propidium jodid PI (20 |ag/ml) a RNase A (100 ug/ml) po dobu 30 min pfi teplote 
mistnosti. Obarvene bunky jsou dale analyzovany prutokovou cytometrii (FACScan, Becton 
Dickinson), (Mlejnek and Kolman 1 999). 

Mereni integrity jatfeme DNA. Vzorky bunek jsou promyty v PBS a pak lyzovany v 
pufru (50 mM Tris/ HC1, pH = 8.0, 10 mM EDTA 0.5% sarkosinatu sodnem, 0.5 mg/ml 
proteinazy K a 0.2 mg/ml RMaza A) po dobu 12 hodin pri 37 °C DNA extrakty jsou pak 
analyzovany standardni agarozovou elektroforezou (Mlejnek, and Kuglik. J. Cell. Biochem. 
2000, 77: 6-17). 

Mereni obsahu nukleotidu pomoci HPLC. Asi 10 7 bunek je sedimentovano centrifugaci 
(2500 ot/min, 3 min. pri lab. teplote). Sedimenty jsou extrahovany 5% HC10 4 po dobu 15 min. 
pfi 4°C. Bunecne extrakty jsou neutralizovany pfidavkem 2 M K 2 C0 3 . Alikvoty extraktu jsou 
naneseny na kolonu uBONDAPAKC l8 (250 x 4 mm, 5 urn) a nukleotidy jsou eluovany za 
izokratickych podminek: mobilni faze - 0.1M NaH 2 P0 4 , pH=6.4, 5mM tetrabutylamonium 
phosphate + 10% acetonitril, prutok - 0.4 ml/min. Kvantitativni analyza byla provedena 
pomoci externiho standardu ATP, iPA a iPA monofosfatu (Mlejnek, and Kuglik. J. Cell. 

Biochem. 2000, 77:6-17). 

Mereni aktivil kaspazovych proteaz. Bunky jsou promyty v PBS a pak lyzovany 
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v kaspazovem extrakcnim pufru [50 tnM HEPES/NaOH, pH 7.4, 1 mM EDTA, 0.2% Chaps, 
5 mM dithiothreitol, a smes inhibitor* proteaz (Roche)] po dobu 15 min. pfi 4 °C. Lyzaty jsou 
odstredeny (30 000 x g pri 4°C po dobu 30 min.). Supernatant je mozno ihned pouzit pro 
mefeni nebo uschovat pri -80 °C. Mefeni aktivit se provadi se syntetickymi fluorescencnimi 
substraty. Aktivita kaspazy-1, a 3 byly mefeny se substraty Ac-YVAD-AMC a Ac-DEVD- 
AMC pri 380/445 nm v reakcnim pufru (25 mM PIPES/KOH, 2 mM EGTA, 2 mM MgCl 2) 
and 5 mM DTT, pH 7.3). Aktivita kaspazy-9 pak se substratem Ac-LEHD-AFC pri 400/500 
nm ve stejnem reakcnim pufru, avsak pri pH = 6.6 (Mlejnek. J. Cell. Biochem. 2001, 83: 678- 
689 ). 

Vysledky 

6-(2-hydroxy-3-methoxybenzyl)amino-purin ribosid (20H3MeOBAPR) a dalsi 
pfibuzne cytokininove derivaty zpomaluje bunecnou proliferaci (Obr. 4) a indukuje bunecnou 
smrt u bunek HL-60, jez nese typicke morfologicke a biochemicke znaky apoptozy (Obr. 5-7). 
Analyza bunecneho cyklu ukazuje, ze 20H3MeOBAPR neinhibuje bunecny cyklus v nekterem 
z kontrolnich bodu, ale vice mene nespecificky (Obr. 8). Pusobeni 20H3MeOBAPR indukuje 
aktivaci kaspazovych proteaz, zejmena kaspazu-9 a -3 (Obr. 9). Inhibici kaspazovych proteaz 
nelze zabranit bunecne smrti. Nespecificky kaspazovy inhibitor Z-VAD-FMK potlacuje 
morfologicke i bichemicke apoptoticke znaky, avsak neinhibuje bunecnou smrt jako takovou 
(Obr. 10). 20H3MeOBAPR neni toxicke pro buftky sam o sobe, toxicke jsou pouze jeho 
fosfoiylovane derivaty. Inhibitory adenosin kinazy, ktere zabrani intracelularni konverzi 
20H3MeOBAPR na 20H3MeOBAPR monofosfat uplne potlaci nastup apoptozy vcetne vsech 
jejich moifologickych i biochemickych znaku (Obr. 1 1). 

Pfiklad 1 1 

Imunosupresivni aktivita 

Jednim z dttlezitych parametru specificke bunecne imunity je odezva lymfocytu na 
antigeny nebo polyklonalni mitogeny. Vetsina normalnich savcich perifernich lymfocytu je v 
klidove fazi bunecneho cyklu. Antigeny i nespecificke polyklonalni mitogeny maji schopnost 
aktivovat lymfaticke bunky, coz je doprovazeno dramatickymi zmenami ve vnitrobunecnem 
metabolismu (mitochondrialni aktivita, proteinova synteza, synteza nukleovych kyselin, 
formovani blastu a bunecna proliferace). Slouceniny, ktere jsou schopne selektivne inhibovat 
proliferaci lymfocytu, jsou potencialnimi imunosupresivy. Pro mefeni proliferacni odpovedi 
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lymfocytu bylo vyvinuto mnozstvi in vitro analyz. Nejbeineji pouzivanou metodou je 
inkorporace 3 H-thymidinu. 

Behem bunecne proliferace dochazi nejprve k replikaci DNA, pote je bunka rozdelena 
na dve dcerinne bunky. Tento uzky vztah mezi bunecnym zdvojenim a DNA syntezou 
poskytuje moznost pro vyhodnoceni intenzity bunecne proliferace. Jestlize jsou znacene DNA 
prekurzory pfidany do bunecne kultury, delici se bunky inkorporuji znacene nukleotidy do sve 
DNA. Tyto testy obvykle vyzaduji pouziti radioaktivne znacenych nukleotidii, konkretne 
tritiovany thymidin ( [ 3 H]-TdR). Mnozstvi [ 3 Hj-TdR inkorporovane do bunecne DNA je 
kvantifikovano pomoci scintilacniho pocitace. 

Lidska heparinizovana periferm krev byla ziskana od zdravych dobrovolniku punkci z 
kubitalni zily. Krev byla nafedena v PBS (1:3) a mononuklearni bufiky byly odseparovany 
centrifugaci ve Ficoll-Hypaque hustotnim gradientu (Pharmacia, 1.077 g/ml) pri 2200 g po 
dobu 30 minut. Pri nasledujici centrifugaci byly lymfocyty promyvany v PBS, pote 
resuspendovany v bunecnem kultivacnim mediu (RPM1 1640, 2niM glutamin, 100 U/ml 
penicilin, 100 p.g/ml streptomycin, 10 % fetalni teleci serum a hydrogenuhlicitan sodny). 

Bunky byly naredeny na cilovou hustotu 1.100.000 bunek/ml a byly pipetovany (180 
ul) do 96-ti jamkovych mikrotitracnich desticek. Testovane latky byly pfidany k bunecnym 
suspenzim ve ctyrkovem iedeni v 20 |.tl alikvotecli/jamku v case nula. Obvykle byly testovane 
slouceniny vyhodnocovany v sesti koncentracich s nejvysst testovanou koncentraci 266.7 \xM. 
Jednotlive koncentrace derivatu byly testovany v dubletu. Lymfocyty ve vsech jamkach s 
vyjimkou nestimulovanych kontrol byly aktivovany pridanim 50 pi konkanavalinu A (25 
ug/ml). Bunecne suspenze byly dale inkubovany 72 hodin pri 37 °C a pri 100 % vlhkosti v 
atmosfefe 5 % C0 2 . Na konci inkubace byly bunky analyzovany pomoci [ 3 H]-TdR: 

Bunky byly inkubovany s 0.5 uCi (20 pi zasobniho roztoku 500 pCi/ml) na jamku po 
dobu 6 hodin pfi 37 °C a 5 % C0 2 . V dalsim kroku byl pouzit automatizovany bunecny 
harvestor pro lyzu bunek ve vode a adsorpci DNA na filtr ze sklenenych vlaken o velikosti 
mikrotitracniho panelu. DNA s inkorporovanym [ 3 H]-TdR je zadrzena na filtru, pficemz 
neinkorporovany material filtrem prochazi. Filtry byly ususeny pri teplote mistnosti pres noc, 
uzavreny v plastikovych saccich s 10-12 ml scintilacni tekutiny. Mnozstvi [ 3 H]-TdR pritomne 
na kazdem filtru bylo stanoveno scintilaSnim pocitaci. Efektivni imunosupresivni davka (ED) 
byla spocitana podle nasledujiciho vzorce: ED = (CCPM jantk , , i«,t. dcrivitcm / prumerna 
CCPM kon tori»ijanto) x 100 %. Hodnota EDso, coz je koncentrace latky inhibujici proliferaci 50 % 
lymfocytu, byla spocitana z davkovych krivek. 
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Pro vyhodnoceni imunosupresivni aktivity novych sloucenin byla analyzovana jejich 
schopnost inhibovat polyklonalnlm mitogenem stimulovanou proliferaci normalnlch lidskych 
lymfocytu (Tab. 9). Uvedene vysledky ukazuji, ze tyto slouceniny maji minimalni vliv na 
inkorporaci 3 H-thymidinu vklidovych (nestimulovanych) lymfocytech, nicmene ucinne inhibuji 
proliferaci mitogenem aktivovanych lymfocytu. Efektivni imunosupresivni davka novych 
derivatu za in vitro podminek byla v rozmezi 10-40 nM. 

Tabulka 9 

Imunosupresivni aktivity novych sloucenin 



SLTBST1TUENT V 
POLOZE N 6 ADENOS1TMU 


Lidske lymphocyty 
ED 5U (^M) 


2-hyclroxybenzylamino 


4.8 


3-hydroxybenzylamino 




2-lluorobenzylarnino 


5.6 


3~fluorobenzylamino 


7.1 


4-tluorobenzylamtno 


9.4 


2-methylbenzylamino 


5.8 


3-methyibenzylamino 


6.5 


3 ,4-dihydroxybenzylamino 


8.3 | 


2-hydroxy-3-chlorobenzylamino 


2.1 


2-hydroxy-3-methoxybenzylamino 


1.4 


2-hydroxy-4-methoxybenzylamino 


1.5 


2-chlorobenzylamino 


8.4 


3-chlorobenzylamino 


2.5 


4-chlorobenzyIarnino 


3.9 



Pnklad 12 

Antisenescencni aktivity novych latek pfi testovani v senescencnim biotestu na segmentech 
listu psenice 

Semena ozime psenice Triticum aestivum cv. Hereward byly promyty pod tekouci 
vodou po 24 hod. a pote vysety do vermikulity nasyceneho Knopovym zivnym roztokem. 
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Nadoby se semeny byl umisteny do klimatizovane rustove komory s 16/8 hodinovou svetelnou 
periodou (svetelna intenzita 50 mmol.m'ls" 1 ) a teplotou 15 °C. Po 7 dnech mely semenacky 
vyvinuty prvni praporcovy list a druhy list zacinal prorustat. Z prvnich listu vzdy od 5 rostlin 
byly odebrany vrcholove sekce dlouhe pfiblizne 35 mm, ktere byly zkraceny tak aby jejich vaha 
byla pfesne 100 mg. Bazalni konce techto 5 listovych segmentu byly umisteny do jamek 
mikrotitracnich polystyrenovych desticek obsahujlcich 150 ml roztoku testovaneho derivatu. 
Desticky byly umisteny do plastickeho boxu vystlaneho filtracnim papirem, ktery byl nasycen 
vodou za ucelem maximalni vzdusne vlhkosti. Po 96 hodinach inkubace ve tme pfi 25 °C byly 
listove sekce vyjmuty a chlorofyl extrahovan v 5 ml 80% ethanolu zahratim pfi 80 "C po dobu 
10 min. Objem vzorku byl pote doplnen na 5 ml pridamm 80% ethanolu. Absorbance extraktu 
byla merena pfi 665 nm. Jako kontroly byl mefeny rovnez chlorofylove extrakty z listu a 
listovych vrcholu inkubovane v deionizovane vode. Vypoctene hodnoty jsou prumerem z 5 
opakovani a cely experiment byl zopakovan minimalne 2-krat. Vysledky techto experimentu 
byly vyneseny ve forme grafu zavislosti obsahu chlorofylu v senescencnich listech v zavislosti 
na koncentraci(viz Obr. 12). V kazdem experimentu byla pouzita jako kontrolni latky 6- 
benzylaminopurin ribosid, ktery je znam velmi vysokou cytokininovou aktivitou. Testovane 
cytokininy byly rozpusteny v dimethylsulfoxidu (DMSO) a zasobni roztok doplnen vodou na 

10° M. Tento zasobni roztok byl dale feden testovacim mediem v koncentracnim rozsahu 10" s 

az I0" 4 M. Finalni koncentrace DMSO v mediu nepfevysila 0.2% a v teto koncentraci 

neovlivnovala biologickou aktivitu testu. 

Ze ziskanych dat (obr. 12) byla vypocitana maximalni ucinna koncentrace testovane 

latky a jeji relativni ucinnost v teto koncentraci (Tab. 10). 10* 4 M koncentrace BAPR byla 

postulovanajako 100% biologicke aktivity. 

Tabulka 10 

Ucinek novych cytokinu na retenci chlorofylu v extirpovanych listovych segmentech psenice. 
Hodnoty v tabulce jsou vyjadfeny v % vychoziho obsahu chlorofylu v cerstvych listech pfed 

inkubaci. 



Substituent N6 


Maximalni 


ucinnost (%) 




ucinna 


[lO^mol.r 1 BAP = 




koncentrace 


100%] 




(mol.r 1 ) 
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1 2-fluorobenzylamino 


io- | 


118±19 1 


1 3-fluorobenzylamino 


lO" 4 


220±16 


1 4-fluorobenzylamino 




148±2 


2-chlorobenzylamino 


io- 4 1 


119±9 


1 3-chlorobenzylamino 


io- I 


72±8 


1 4-chlorobenzylamino 


io- 4 1 


104±6 


1 2-bromobenzylamino 


io- s 1 


86±19 


1 3-bromobenzylamino 


io- 1 


89±10 


1 4-bromobenzylamino 


io- 


76±11 j 


1 3-jodobenzylamino 


IO' 4 


98±4 


1 2-methylbenzylamino 


IO 4 


142±6 


1 3-methyIbenzylamino 


IO" 4 


143±9 


1 4-methylbenzylamino 


io- 


55±5 


2-methoxyIbenzylamino 


10" 4 


198±12 


1 3-methoxylbenzylamino 


io- 4 


209±8 


1 4-methoxylbenzylamino 


IO" 4 


1 110±9 


2,4-dichlorobenzylamino 


io- a 


5±1 


3,4-dichlorobenzylamino 


IO" 4 


| 151±29 j 


2,3-dimethoxylbenzylamino 


IO" 4 


106±17 


] 3,4-dimethoxylbenzylamino 


IO 4 


47±6 


3-chloro-4-fluorobenzylamino 


IO 4 


j 156±10 | 


1 3,5-difluorobenzylamino 


IO 4 


195±14 


2,4-difluorobenzylamino 


io- 


171±8 


2,3,4-trifluorobenzylamino 


io- 


144±12 


2,3,6-trifluorobenzylamino 


io- 4 


133±14 


2-hy droxy-3 -methoxylbenzylamino 


IO 4 


30±8 


3 -hydroxy-4-methoxylbenzylamino 


IO" 4 


22±5 1 



Vyvinute latky maj'i velmi silne antisenescencrri ucinky. Nektere z nich vyvolavaji az 
200% narust obsahu chlorofylu v extirpovanych listech psenice oproti kontrole. 
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Priklad 13 

Stimulacni vliv novych latek na bunecne deleni rostlinnych bunek 

Stimulacni vliv nove pripravenych derivatu byl testovam v kalusovem biotestu "za 
pouziti cytokinin-dependentniho kalusu tabaku. Tento cytokinin-dependentni tabakovy kalus 
Nicotiana tabaciim L. cv. Wisconsins 38 byl udrzovan pfi 25 °C na modifikovanem mediu 
Murashige-Skoog obsahujicim na 1 litr: 4umol kys. nikotinove, 2.4 u.mol pyridoxin 
hydrochloride 1.2 umol thiaminu, 26.6 p.mol glycinu, 1.37 |amol glutaminu, 1.8 \xmo\ myo- 
inositolu, 30 g sacharosy, 8 g agaru, 5.37 |o.mol a-naftyloctove kyseliny a 0.5 p.mol 6- 
benzylaminopurinu. Subkultivace probihala kazde 3 tydny. Ctrnact dni pred zapocetim biotestu 
byl kalus prenesen na medium bez 6-benzylaminopurin ribosidu. Stimulacni aistova aktivita 
byla stanovena na zaklade narustu cerstve hmoty kalusu po 4 tydnech kultivace. Pet replikatu 
bylo pfipraveno pro kazdou testovanou koncentraci a dan>» test byl opakovan minimalne 2- 
krat. V kazdem experimentu byla pouzita jako kontrolni latky 6-benzylaminopurin ribosidu, 
ktei-y je znam velmi vysokou cytokininovou aktivitou. Testovane cytokininy byly ropzusteny 
v dimothylsulfoxidu (DMSO) a zasobni roztok doplnen vodou na 10" 5 M. Tento zasobni 
roztok byl dale reden testovacim mediem v koncentracnim rozsahu \0' k az 10' 4 M. Finalni 
koncentrace DMSO v mediu neprevysila 0.2% a v teto koncentraci neovlivnovala biologickou 
aktivitu testu. Stimulacni aktivita byla vypoctena z riistovych krivek zavislosti cerstve hmoty 
kalusu na koncentraci, jejichz priklady jsou znazorneny na obr. 6. 

Ze ziskanych dat (obr. 13) byla opet vypocitana maximalni ucinna koncentrace 
testovane latky ajeji relativni ucinnost v teto koncentraci (Tab. 11). 10' 6 M koncentrace BAP 
byla postulovana jako 100% biologicke aktivity. 

Tabulka 1 1 

Vliv novych cytokininu na rust cytokinin-dependentniho tabakoveho kalusu Nicotiana 

tabacum L. cv. Wisconsins 38 



Substituent N6 


maximalni ucinna 
koncentrace 
(mol.l' 1 ) 


ucinnost (%) 
[10* 5 mol.r l BAP = 
100%] 


2-fluorobenzylamino 


10" 6 


100±9 
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3-fluorobenzylamino 


io- 


91±6 


4-fluorobenzylamino 


IO" 6 


100±6 


2-chlorobenzylamino 


10 -6 


93±4 


3-chlorobenzylamino 


10 3 


96±5 


4-chlorobenzylamino 


IO -6 


46±14 


2-bromobenzylamino 


iff 4 


100±4 


3 -bromobenzylamino 


IO -6 


82±ll 


4-bromobenzylamino 


10* 


15=1=11 


3-jodobenzylamino 


10' 6 


47±12 


2-methylbenzylamino 


io* 


98±4 


3-methylbenzylamino 


io- 6 


90±2 


4-methylbenzylamino 


10' 6 


95±6 


2-methoxylbenzylamino 


10° 


108±1 


3-methoxylbenzylamino 


10* 


92±1 


4-methoxylbenzylarmno 


10° 


2±2 


2 , 3 - d i m e t hoxy lb enzy 1 ami no 


10"° 


5±2 


3-chloro-4-tluorobenzylamino 


10* 


87±4 


2-chloro-4-tluorobenzylamino 


10° 


98±4 


3,5-ditluorobenzylamino 


io- 6 


95±3 


2,3,6-trifluorobenzylamino 


10- 


92±2 


2,4,5-trifluorobenzyIamino 


io- 


95±3 



Pfiklad 14 

Testovam novych cytokininu v amarantovem biotestu 

Pro studium cytokininove aktivity byl rovnez pouzit "amarantovy" biotest (Biddington 
a Thomas, Planta 11:183-186, 1973) v nasledujici modifikaci. Semena Amaranthtis caudatus 
var. Atropurpurea byla povrchove sterilizovana 10% N-chlorobenzensulfoamidem (w/v) po 
dobu 10 min a pote promyta 5-krat deionizovanou vodou. Semena byla rozmistena v 15 cm 
Pertriho miskach sfiltracmm papirem saturovanym destilovanou vodou. Po 72 hodinach 
kultivace pri 25 °C ve tme byly ze semenacku odstraneny koreny. Tyto explantaty obsahujici 2 
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kotyledony a hypokotyl byly umisteny do 5 cm Petriho misek on 2 vrstvy filtracniho papiru 
nasyceneho 1 ml inkubacniho media obsahujicicho 10 umol Na 2 HP04-KH 2 P04, pH 6,8, 5 
umol tyrosinu a testovany cytokinin. Na misku bylo umisteno 20 explantatu. Veskere 
manipulace byly provadeny pod zelenym svetlem v temne komofe. Po 48 hodinach inkubace 
pri 25 °C ve tme byl betacyanin extrahovan cestou zmrazeni explantatu v 3.33 uM kyseline 
octove. Koncentrace betacyaninu byla stanovena porovnanlm absorbanci pfi 537 a 620 ran a 
vypoctena pomoci vzroce AA = As37nm - Afi 2Unra . Hodnoty byly vyneseny do grafu zavisloti AA 
na koncentraci (Obr.7). Pet replikatu bylo pripraveno pro kazdou testovanou koncentraci a 
dany test byl opakovan minimalne 2-krat. V kazdem experimentu byla pouzita jako kontrotni 
latky 6-benzylaminopurin, ktery je znam velmi vysokou cytokininovou aktivitou. Testovane 
cytokininy byly rozpusteny v dimothylsulfoxidu (DMSO) a zasobnl roztok doplnen vodou na 

10" 3 M. Tento zasobnl roztok byl dale reden testovaclm mediem v koncentracnim rozsahu 10" 

az 10" 4 M. Finalni koncentrace DMSO v mediu nepfevysila 0.2% a v teto koncentraci 

neovlivfiovala biologickou aktivitu testu. 

Ze ziskanych dat (obr. 14) byla vypocitana maximalni ucinna koncentrace testovane 

latky a jeji relativn'i ucinnost v teto koncentraci (Tab. 12). 10" 4 M koncentrace BAP byla 

postulovanajako 100% biologicke aktivity. 

Tabulka 12 

Vliv novych cytokininu na obsah betacyaninu v explantatech kotyledonu/hypokotylu 

Amaranthus caudalits. 





Substituent N6 


Maximalni 


ucinnost (%) 






ucinna 


[10- 5 mol.r' BAP = 






koncentrace 


100%] 






(mol.r 1 ) 




1. 


2-fluorbenzylamino 


10" 4 


96±2 


2. 


3 -fluorbenzylamino 


io- 4 


92±6 


j. 


4-fluorbenzylamino 


io; 5 


71±4 


4. 


2-chlorbenzylamino 


io- 5 


113±7 


5. 


3 -chlorbenzylamino 


io- s 


139±12 


6. 


4-chlorbenzylamino 


IO" 5 


35±9 
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7. 


2-brombenzylamino 


lO" 4 


147±7 


8. 


3 -brombenzylamino 


lO" 4 


151±16 


9. 


4-brombenzylamino 


10 s 


30±8 


10. 


3-jodbenzylamino 


lO" 5 


102±18 


11. 


2-methylbenzylamino 


lO' 5 


105±14 


12. 


3-methylbenzylamino 


io- s 


103±16 


13. 


4-methylbenzylamino 




32±7 


14. 


2-methoxybenzylamino 


10 -5 


86±4 


15. 


3-methoxybenzylamino 


lO" 4 


98±10 


16. 


4-methoxybenzylamino 


lO" 4 


17±8 


17. 


3 -nitrobenzylamino 


lO" 4 


66±7 


18. 


4-nitrobenzylamino 


10" 4 


25±3 


19. 


2,4-dichlorbenzylamino 


10- 4 


3±2 


20. 


3,4-dichlorbenzylamino 


lO" 4 


68±10 


21. 


2,3-dimethoxybenzylamino 


10" 4 


21±7 


22. 


2,4-dimethoxybenzylamino 


lO" 5 


3±3 


23. 


3 ,4-dimethoxybenzyIamino 


10" 4 


2±1 


24. 


3 ,4-diliYdroxybenzylamino 


10' 4 


8±3 


25. 


2,4-difluorobenzylamino 


lO" 4 


88±7 


26. 


3 , 5 -d tfluorobenzy lamino 


10" 4 


88±l 


27. 


2,3 ,6-trifluorobenzylamino 


lO" 4 


94±1 


28. 


3-chloro-4-tluorobenzylamino 


lO" 4 


82±5 


29. 


2-hydroxy-3-methoxybenzylamino 


io- 4 


18±5 


30. 


3-hydroxy-4-methoxybenzylamino 


lO" 4 


0 


31. 


2-chloro-4-fluorobenzylamino 


IO" 4 


115±1 


32. 


2,4,5-trifiuorobenzylamino 


io- 4 


120±1 | 



Prtklad 15 

Ucinky testovanych latek na in vitro a post vitro mnozeni a zakorenovani ruze (Rosa 
nmltiflord). 
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Ulohou tohoto experimentu bylo otestovat zda nove latky jsou prakticky vyuzitelne v 
tkanovych kulturach. Byl studovan index mnozeni a post vitro ucinky. Ruze (Rosa hyhrida) 
byly pestovany v 350 ml nadobach se sroubovacim polykarbonatovym uzaverem. Kazda 
nadoba obsahovala 100ml autoklavovaneho kultivacniho media (120 °C, 20 min.). Rostliny 
byly kultivovany pri teplote 23 ± 2 °C a svetelne periode 16 hodin pri 40 (amol rn 2 s" 1 PAR. 
Zakladni medium (MBR) obsahovalo makro-, mikro-prvky a vitaminy podle Murashigeho a 
Skooga (1962), 95 |iM NaFeEDTA, 555 |liM myo-inositolu, 1 1 1 raM sacharosy, 1.332 mM 
glycinu, 684 |iM L-glutaminu and 7g/l agaai. Toto medium bylo doplnovano 10 (iM testovane 
latky. 6-Benzylaminopurin (BAP) byl pouzivan jako standard, kontrolni medium neobsahovalo 
zadny cytokinin. Po uplynuti 8 tydnu byl stanoven pfirustek novych prytu na jeden explantat, 
stejne jako pocet korenu na jeden explantat a celkova delka korenu na jeden explantat. Po 
odstranem korenu byly explantaty (skupiny prytu) preneseny do raseliny. Po ctyrech tydnech 
aklimatizace byl znovu stanoven pocet korenu a jejich celkova delka na jeden explantat. 

Podle pfedpokladu, rostliny pestovane na mediu neobsahujicim cytokininy nemely 
temer zadne nove pryty. Puvodni explantaty vyrostly v kvalitni jednotlive vyhony, velmi dobfe 
zakorenujici (Tab. 13). Explantaty rostouci na BAP se vyznacovaly vysokym indexem mnozeni 
(velkym mnozstvim novych prytu) a velmi spatnym zakofenovanim (Tab. 13). Vsechny 
testovane nove latky, derivaty BAP, indukovaly tvorbu novych vyhonu a zakofenovaly vyrazne 
lepe nez BAP (Tab. 13). 



Tabulka 13 

Ucinek testovanych latek, cytokininu, na in vitro a post vitro mnozeni a zakorenovani aize 

(Rosa mu hi i flora). 



Substituent 


In vitro 


Ex vitro 




Pocet novych 


Pocet kvetu 


Pocet 


CelkovA d&ka 


Pocet 


Celkova delka 




prytu na 


na jeden 


korenu na 


kofene na 


korenu na 


kofene na 




jeden 


explantat 


jeden 


jeden explantat 


jeden 


jeden 




explantat 




explantat 


(cm) 


explantat 


explantat 














(cm) 


Kontrola 


0.2 


0.03 


0.8 


1.2 


4.6 


17.1 


BAP* 


3.8 


0.00 


0.0 


0.0 


0.6 


1.1 


2-methoxybcttzylamino 


1.4 


0.17 


0.0 


0.0 . 


1.6 


4.8 


3-melhox>'lh!!i2ylamino 


5.6 


0.00 


0.0 


0.0 


1.4 


3.5 



* BAP = 6-benzylaminopurin 
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Pfiklad 16 

Inhibice senescence in vitro pestovanych explantatu Rosa hybrida. 

Problemem tkanovych kultur ruzi jsou caste priznaky senescence explantatu. Listy 
zacinajt hnednout a po nekolika tydnech vsechny explantaty v nadobe hynou. Symptomy 
nastupuji drive, jestlize je nadoba vzduchotesne uzavfena, napfiklad plastikovou folii. To 
ukazuje na dulezitou ulohu ethylenu v tomto procesu. Cytokininy aplikovane do kultivacmho 
media indukuji tvorbu ethylenu, je proto uzitecne testovat nove latky cytokininove povahy take 
v tomto systemu. 

Ruze Rosa hybrida Tallin' byla pestovana v 350 ml nadob se groubovacim 
polykarbonatovym uzaverem. Kazda nadoba obsahovala 100ml autoklavovaneho kultivacniho 
media (120°C, 20 min.). Rostliny byly kultivovany pfi teplote 23 ± 2 °C a svetelne periode 16 
hodin pri 40 pM m -2 s"' PAR. Zakladni medium (MBR) obsahovalo makro-, mikro-prvky a 
vitaminy podle Murashigeho a Skooga (1962), 36.7 mg/1 NaFeEDTA, 50 mg/1 NaFeEDDHA, 
100 mg/1 pM myo-inositolu, 30 g/1 sacharosy, 100 mg/1 glycinu, 50 mg/1 calcium pantothenatu, 
100 mg/1 L-glutaminu a 7 g/1 agaai. Toto medium bylo doplftovano 10 uM testovane latky. 6- 
benzylaminopurin (BAP) byl pouzivan jako standard, kontrolni medium neobsahovalo zadny 
cytokinin. Priznaky starnuti explantatu byly studovany po sesti tydnech kultivace (obr.17). 
Bylo zaznamenavano objeveni prvniho hnedeho listu a den uhynu celeho explantatu. 

Vysledky jsou ukazany naobr. 15 a 16. Relativn'i pocet uhynulych explantatu na mediu 
s BAP odpovida sigmoidni kfivce, coz naznacuje ze jeho vliv na senescenci je zesilen 
autokatalyzou, pravdepodobne ethylenem. Pfi pouziti medii s 6-(3- 
hydroxybenzylamino)purinem (mT) a 6-(3-methoxybenzylamino)purin ribosidem 
(3MeOBAPR) byla situace vyrazne lepsi (obr. 8). Nejlepsi testovanou latkou byl bezesporu 
3MeOBAPR; je§te 121 den kultivace byly zive temef vsechny explantaty. I kdyz ani na mediu s 
3MeOBAPR nebylo mozne zabranit zhnednuti nekterych listu, tyto rostliny mohou byt presto 
bez problemu pouzity pro dalsi subkultivaci. Uziti 3MeOBAPR je statisticky vyznamnym 
vylepsenim pfi mikropropagaci Rosa hybrida. 

Pfiklad 17 

Polni pokusy - osetfeni porostu psenice jami testovanymi latkami 

Porosty (v poslednich 4 letech) psenice jami jsou vysevany v fepafskem vyrobnim typu 
na pokusnem pozemku Ceske zemedelske univerzity (CZU) vysevkem 400 kMcivych zrn na 
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lm 2 do naorane a uvalene zeminy obsahujiti podle agrochemickych rozboru provedenych na 
Katedre pedologie CZU 116,1 mg/kg P, 228,3 mg/kg K, a 21 1;8 mg/kg Mg. Odstup orby a 
set! zpravidla 3-4 dny, jen za nepfizniveho pocasi vetsi. Predplodinou je repka. Priprava pudy 
se dela klasicky smykem a branami po zaseti se vali. Charakter rocniku, prumerne mesicni 
teploty a srazky jsou v tabulce 14. 



Tabulka 14 

Charakteristika rocniku-teplotni prumer a srazkovy uhrn v zajmove oblasti 



Roem'k 


1997 


1998 


1999 


2000 


200 


1 




teploty 


srazky 


teploty 


srazky 


teploty 


Srazky 


teploty 


Srazky 


teploty 


srazky 


Ledcn 


-3,2 


20,3 


2,2 


8,37 


0,64 


8,7 


-1,5 


22 


1,8 


22,3 


Unor 


3,3 


18,7 


5 


12,8 


3,47 


18,9 


3,1 


22 


-2,3 


31,9 


Brczcn 


6,8 


23,7 


5,4 


18,4 


3,24 


30,6 


3,9 


26 


3,2 


11,9 


Duben 


9,7 


29,3 


4,6 


15 


9,88 


11,7 


10,5 
------ - 


41 


10,6 


16,5 


Kvolen 


8.7 


15.2 


11,4 ! 


5.2 


13.6 


25,4 




54 


i (U 


66.1 


?\:rvt:n 


12.3 


70.5 


15.4 


37~ 


"I6.7" 


'ToTX * 




63 


16.6 


97.7 


5u ' 

C erveiiee 


17.1 


"~ TT)87> 


' "l8.5 ' 


"79T8 


"17,4 ** 




15,~8 


— »■ " 

... . 


T7.I ' 


102 f 3 


Sq)c» 




' " 60,5" 


19.7 


58,4 


i7,8* 


22,5 


isTi""" 




T7.V/ 


56,7 


/.an 


13 


41.5 


13.8 


67,1 


15,2 


68,8 


13,7 


42 


" TT.7™ 


68 




6.5 


34.1 


9,6 


37,4 


8,54 


86,4 


10,6 


35 


X.3 


48,6 


l.islnpad 


""' 277 " 


28,2 


5,7 


41,2 


0,54 


23,4 


2.5 


29 


I 


50,2 


l'rosmcc 


1.2 n 


46.1 


2,4 


27.8 


"33s 


8.1 


0.4 


26 


3,6 


33,9 


IVumOr 
uhrn 


8.07 


497 


9,5 


408,47 


8,9 " 


473,1 


9.2 


471 


X.8 


606,1 


Cliaraklcristika pocasi vc vugclaeni sez 


one 


Rofiiuk 


1997 


1998 


1999 


2000 


2001 




teploty 


srazky 


teploly 


srazky 


leploly 


Srazky 


teploty 


Srazky 


teploty 


srazky 


Dubcn 


9,7 


29,3 


4.6 


15 


9,88 


11,7 


10,5 


41 


10,6 


16,5 


1 Kvclcn 


8.7 


15,2 


11,4 


5,2 


13.6 


25,4 


15,4 


54 


16,3 


66,1 


Serve it 


12.3 


70,5 


15,4 


37 


16,7 


101.2 


17,5 


63 


16.6 


97,7 


g— " 

(. urveituc 


17.1 


108,9 


18.5 


79,8 


17,4 


67,4 


15.8 


69 


j 17.1 


102,3 


primer 
Cihrn 


* 12 

I 

t 


223,9 


12,5 

t 
1 


137 


14.4 


! 14.8 
205..7 j 


227 


1 8,8 
1 

i 


282,6 



Od vzejiti v 14 denmch intervalech jsou sledovany delky rostlin, listova plocha, susina, vyvin 
vegetacniho vrcholu - zakladu budouciho klasu, a pocet odnozi, po osetfeni i obsah chlorofylu 
v listech. Z techto primarmch udaju se pocitaji hodnoty, obvykle v produkeni fyziologii 
napriklad pokryvnost listovi LAI, fotosynteticky potential LAD, odnozovati potential OP. 
Pokusy s osetfenim porostu psenice jarni Sandry na poll v maloparcelkach (velikost 10 m 2 n=4 
opakovani) se d&laji postfikem latek (cytokininu) davkou 1 Htr roztoku 0 koncentraci lmol.10- 
6 v pfechodu fazt sloupkovam-metani (49 DC). Navazka dodaneho pnpravku z laboratore se 
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rozpousti v horke destilovane vode v objemu 1 litr. Pote se objem dopln'i na dvojnasobek a 
aplikuje na 4x 10 m 2 , protoze aplikace objemu 1 litru roztoku na plose 40ra 2 je technicky v 
poln'.ch podminkach na jiz pomerne vzrostly, vyspely porost, neproveditelna. 

Po aplikaci se behem 6 dm od osetreni stanovuje aktivita enzymu glutamatkinasy. 
Tento enzym byl vybran protoze z jeho zmen Ize soudit na optimalizaci pohybu latek (zivin z 
korenu, asimilatu od zdroju vzniku do sinku, obecne do zasobnich organu, v pfipade obilnin do 
obilek), na respiraci, pfenosy energie-adenosintrifosfatu, ukladani latek, a procesy rustu a 
vyvinu, i na metabolismus prolinu, o nemz je z literatury znamo, ze hraje vyznamnou roli v 
adaptacnich reakcich vuci stresu (nevhodne stanoviste, sucho, zasoleni, chlad aj.), i v regulaci 
potencialnl a realne produktivity (oraezen'i redukce po6tu zalozenych zrn v klasu).Enzym 
glutamatkinasa, katalyzuje premenu glutamatu na y glutamylfosfat, coz je prvni chemicka 
reakce pri synteze prolinu z glutamatu.Tak je enzym glutamatkinasa jako nezbytny prekursor 
dalsich metabolickych pochodu v rostline i ukazatelem inhibice stresu. Stanovuje se 
spektrofotometricky obmenou hydroxamatove metody die Vasakove (1980). K analyze se 
pripravuji standartni metodou acetonove prasky, ktere se vyextrahuji 0.05mol.l draselno- 
fosFatovym pufrem pH=7,2 a odstredi. Tak se ziskaji supernatanty z nichz se krystalickym 
siranem amonnym vysoli frakce glutamatkinazy, nacez se amonne ionty ostrani dialyzou a 
aktivita glutamatkinazy stanovi spektrofotometricky. Zvysena akumulace prolinu stresem 
odpovida „zpetnou vazbou" inhibicnimu pusobeni na enzym glutamatkinazu. 

Poskliznovy rozbor, hodnotici delky klasu a pocet zrn v klasu se delal na 30 rostlinach 
od varianty osetreni, vynos z plochy lm 2 a HTS se stanovil v 8 opakovanich, z nichz se delal 
pfepocet na hektarovy vynos. 

Tabulka 15 

Poskliznovy rozbor a aktivita glutamatkinazy (GK) po osetreni vybranymi cytokininy (BAP - 
6-benzylaminopurin, BAPR- 6-benzylaminopurin ribosid, 3C1BAPR- 6-(3- 
chlorobenzylamino)purin ribosid, 3BrBAPR - 6-(3-bromobenzylamino)purin ribosid, 
3.4CIBAPR- 6-(3,4-dichlorobenzylamino)purin ribosid) 





HTS 
(%) 


Z klasu/m 2 (%) 


Vynos (%) 


S zrn/klas (%) 


GK% 1 


Kontrola 


100,0 


100,0 


100,0 


100,0 


1 100,0 1 


BAP 


102,0 


101,1 


115,4 


111,9 


108.2 
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RAPR 


103,8 


102,7 


121,9 


114,3 


154,1 


3C1BAPR 


108,3 


100,5 


128,8 


119,1 


124,7 


3Br BAPR 


101,5 


104,9 


131,8 


123,8 


116,6 


3,4 CI BAPR 


101,5 


99,7 


113,3 


111,9 


114,2 



Pfiklad 18 
Suche tobolky 

5000 tobolek, kazda obsahujici jako aktivni slozku 0.25 g jedne ze sloucenin o vzorci I, 11 a 111 
zminenych v predchazejicich nebo nasledujicich pfikladech, se pripravi nasledujicim postupem: 
Slozeni 

Aktivni slozka 1250 g 

Talek 180 g 

Psenicny skrob 120 g 

Magnesium stearat 80 g 
Laktosa 20 g 

Postup pfipravy: Rozetrene latky jsou protlaceny pfes sito s velikosti ok 0.6 mm. Davka 0.33 g 
smesi je prenesena do zelatinove tobolky pomoci pristroje na pineni tobolek. 

Priklad 19 
Mekke tobolky 

5000 mekkych zelatinovych tobolek, kazda z nich obsahujici jako aktivni slozku 0.05 g jedne z 
latek o vzorci 1, 11 a III zminenych v predchazejicich nebo nasledujicich Pfikladech, se pripravi 
nasledujicim postupem: 
Slozeni 

Aktivni slozka 250 g 

Lauroglykol 2 litry 

Postup pripravy: Praskova aktivni latka je suspendovana v Lauroglykolu® (propylenglykol 
laurat, Gattefosee S. A., Saint Priest, Francie) a rozetrena ve vlhkem pulverizatoru na velikost 
castic asi 1 az 3 mm. Davka o velikosti 0.419 g smesi je potom prenesena do mekkych 
zelatinovych tobolek pomoci pristroje na pineni tobolek. 
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Pflklad 20 
Mekke tobolky 

5000 mekkych zelatinovych tobolek, kazda z nich obsahujici jako aktivni slozku 0.05 g jedne 
ze sloucenin o vzorci I, 11 a III zminenych v predchazejicich nebo nasledujicich Prikladech, se 
pfipravi nasledujic'im postupem: 
Slozeni 

Aktivni slozka 250g 
PEG 400 1 litr 

Tween 80 1 litr 

Postup pnpravy: Praskova aktivni slozka je suspendovana v PEG 400 (polyethylen glykol o Mr 
mezi 380 a 420, Sigma, Fluka, Aldrich, USA) a Tween® 80 (polyoxyethylen sorbitan 
monolaurat, Atlas Chem. Ind., Inc., USA, dodava Sigma, Fluka, Aldrich, USA) a rozetrena ve 
vlhkem pulverizatom na castice o velikosti 1 az 3 mm. Davka o velikosti 0.43 g smesi je potom 
pfenesena do mekkych zelatinovych tobolek pomoci pristroje na plneni tobolek. 
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PATENTOVE NAROKY 
I. Substitucni derivaty N 6 -benzyladenosinu obecneho vzorce 1 




OH OH 



I 

a jejich farmaceuticky vyuzitelne soli s alkalickymi kovy, amoniakem ci aminy, ve kterem 
R2 znamena atom vod'iku, hydroxyl, halogen, alkoxy, amino, hydrazo, merkapto, 
methylmerkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 
alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl nebo karbamoyl skupinu, a 
(Rl) n , vektere 

n znamena druhy az sesty uhlikovy atom fenylu substituovany jednim az peti 

substituenty vybranymi ze skupiny zahrnujici Rl kde 

Rl znamena atom vodlku, hydroxyl, halogen, alkoxy, amino, hydrazo, merkapto, 
methylmerkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 
alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl nebo karbamoyl alkyl, 
substituovany alkyl, cykloalkyl, substituovany cykloalkyl, cykloaikylalkyl, arylalkyl, 
heteroalkyl, heteroarylalkyl, cykloheteroalkyl alkyl nebo Rl'-X, ve ktere 
X znamena NH-, -N(Ci-C 6 -alkyl)-, skupinu -O- nebo skupinu -S- a 

Rl ' znamena atom vodiku, alkyl, substituovany alkyl, acyl, amido, sulfo, cykloalkyl, 

substituovany cykloalkyl, aryl, substituovany aryl, heterocyklus, heteroaryl, 
substituovany heteroaryl, arylalkyl, cykloheteroalkyl, substituovany 
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cykloheteroalkyl, heteroarylalkyl, heteroalkyl, cykloalkyl alkyl a 
cykloheteroalkyl alkyl. 
pricemz uvedene dosud nevymezene genericke skupiny maji vyznamy uvedene 
v nasledujici legende, pricemz 
halogen znamena 

atom halogenu vybrany ze skupiny zahrnujici atom fluoru, atom bromu, atom chloru a 
atomjodu, 
alkyl znamena 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 

substituovany alkyl znamena 

.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinou, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 

karbyloxyl znamena 

.skupinu -OR a , ve ktere R„ znamena alkyl, substituovany alkyl, aryl, substituovany aryl, 
arylalkyl, substituovany arylalkyl, cykloalkyl, substituovany cykloalkyl, 
cykloheteroalkyl nebo substituovany cykloheteroalkyl, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 

karbylmerkapto znamena 

.skupinu -SRb, ve ktere Rb znamena alkyl, substituovany alkyl, aryl, substituovany aryl, 
arylalkyl, substituovany arylalkyl, cykloalkyl, substituovany cykloalkyl, 
cykloheteroalkyl nebo substituovany cykloheteroalkyl, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 

sulfo znamena -S0 3 Rc, ve ktere Rc znamena 
atom vodiku H, 
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.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednimaz peti substituenty zvolenym ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pficemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 
sulfoamido znamena -NHS0 3 R<i, kde R d znamena 
atom vodiku H, 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 
acyl znarnen& 

.skupinu -C(0)Rc, ve ktere R c znamena atom vodiku, alkyl, substituovany alkyl, aryl, 
substituovany aryl, arylalkyl, substituovany arylalkyl, cykloalkyl, substituovany 
cykloalkyl, pficemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 
aryloxy znamena 

.skupinu -OAr, ve ktere Ar znamena aryl, substituovany aryl, heteroaryl nebo 
substituovany heteroaryl, pricemz uvedene genericke substituentove skupiny maji 
vyznamy, ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, 
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alkylamino znamena 

.skupinu NR r R'g, ve ktere R f a R' B nezavisle jeden na druhem znamenaji atom vodiku, 
alkyl, substituovany alkyl, aryl, substituovany aryl, hetaroaryl nebo substituovany 
hetaroaryl, pricemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 
amido znamena 

.skupinu -C(0)NRhR'i, ve ktere a R'i nezavisle jeden na druhem znamenaji atom 
vodiku, alkyl, substituovany alkyl, aryl, substituovany aryl, hetaroaryl nebo 
substituovany hetaroaryl, pricemz uvedene genericke substituentove skupiny maji 
vyznamy, ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, 
karboxyl znamena 

.skupinu -C(0)ORj, ve ktere Rj znamena atom vodiku, alkyl, substituovany alkyl, aryl, 
substituovany aryl, hetaroaryl nebo substituovany hetaroaryl, pricemz uvedene 
genericke substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi 
odpovidajicich skupin uvedenymi v teto legende, 
karbamino znamena 

.skupinu -NHCORk, ve ktere R k znamena atom vodiku, alkyl, substituovany alkyl, aryl, 
substituovany aryl, hetaroaryl nebo substituovany hetaroaryl, pricemz uvedene 
genericke substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi 
odpovidajicich skupin uvedenymi v teto legende, 
aryl znamena 

.aromatickou karbocyklickou skupinu obsahujici 6 az 18 uhlikovych atomu a tvorenou 
alespon jednim aromatickym kruhem jako fenyl nebo bifenyl) nebo nasobne 
kondenzovanymi kruhy, z nichz alespon jeden kruh je aromaticky jako 1,2,3,4- 
tetrahydronaftyl, naftyl, antryl nebo fenantryl, 
substituovany aryl znamena 

aromatickou karbocyklickou skupinu obsahujici 6 az 18 uhlikovych atomu a tvorenou 
alespon jednim aromatickym kruhem napfiklad fenyl nebo bifenyl nebo nasobne 
kondenzovanymi kruhy, z nichz alespon jeden kruh je aromaticky jako 1,2,3,4- 
tetrahydronaftyl, naftyl, antryl nebo fenantryl a substituovanou jednim az peti 
substituenty vybranymi ze skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, 
merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 



71 

alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl a karbamoyl 
skupinu, pficemz uveden6 genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 

heterocyklus znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a aiespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, 

heteroaryl znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a aiespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, z nichz 
aiespon jeden kruh je aromaticky, 
. substituovany heteroaryl znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a aiespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, z nichz 
aiespon jeden kruh je aromaticky, a substituovanou jednim az peti substituenty 
vybranymi ze skupiny zahrnujici hydroxy!, alkoxy, amino, hydrazo, merkapto, karboxyl, 
cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, 
alkylmerkapto, karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene 
genericke substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi 
odpovidajicich skupin uvedenymi v teto legende, 
arylalkyl znamena 

.skupinu -R1-Aj*, kde Ar znamena aiylovou skupinu a Ri znamena 
.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, . 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.aromatickou karbocyklickou skupinu obsahujici 6 az 18 uhlikovych atomu atvofenou 
aiespon jednim aromatickym kruhem napriklad fenyl nebo bifenyl nebo nasobne 
kondenzovanymi kruhy, z nichz aiespon jeden kruh je aromaticky napriklad 1,2,3,4- 
tetrahydronaftyl, naftyl, antryl nebo fenantryl a substituovanou jednim az peti 
substituenty vybranymi ze skupiny zahrnujici hydroxy!, alkoxy, amino, hydrazo, 
merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, 
. alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl a karbamoyl 
skupinu, pficemz uvedene genericke substituentove skupiny maji vyznamy, ktere jsou 
identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 
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heteroalkyl znamena 

.skupinu -R m -L, ve ktere R™ znamena 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhiikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhiikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhiikovych atomu, 
.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
I az 6 uhiikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acytoxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s defmicemi odpovidajicich 
skupin uvedenymi v teto legende, 
a L znamena 

.heterocyklickou skupinu obsahujici 4 az 9 uhiikovych atomu a alespon jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku a pripadne 
substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici hydroxyl, 
alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, 
acylamino, acyioxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl 
a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny maji vyznamy, 
ktere jsou identicke s defmicemi odpovidajicich skupin uvedenymi v teto legende, 
heteroarylalkyl znamena 

.skupinu -Rn-G, ve ktere R„ znamena 

.primou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhiikovych atomu, 
.primou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhiikovych atomu, 
.primou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhiikovych atomu, 
.primou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhiikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyioxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s defmicemi odpovidajicich 
skupin uvedenymi v teto legende, 
a G znamena 
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.heterocyklickou skupinu obsahujici 4 az 9 uhlikovych atomu a alespofi jeden 
heteroatom ze skupiny zahrnujici atom kysliku, atom siry a atom dusiku, pficemz 
alespon jeden heterocyklicky kruh teto skupiny je aromatickym knjhem, ktera muze byt 
pripadne substituovana jednim az peti substituenty vybranymi ze skupiny zahrnujici 
hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, 
sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, 
cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny 
maji vyznamy, ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, 
cycloalkyl znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, 

substituovany cycloalkyl znamena 

monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu a substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici 
hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, 
sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, 
cykloalkyl a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny 
maji vyznamy, ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, 
heterocycloalkyl znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, vjejiz cyklicke struktufe je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku nebo atom fosforu, 
substituovany cykloheteroalkyl znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, vjejiz cyklicke struktufe je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku nebo atom fosforu, a 
substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici hydroxyl, 
alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, 
acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl 
a karbamoyl skupinu, pricemz uvedene genericke substituentove skupiny maji vyznamy, 
ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 
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cykloalkylalkyl znamena 

.skupinu -Ro-J, ve ktere R« znamena 

.pfimou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pficemz uvedene genericke 
substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 
a J znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 1 5 uhlikovych 
atomu, nebo 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu a substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici 
hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, 
sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, 
cykloalkyl a karbamoyl skupinu, pficemz uvedene genericke substituentove skupiny 
maji vyznamy, ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto 
legende, a 
a heterocycloalkylalkyl znamena 

.skupinu -R P V, ve ktere R p znamena 

.pfimou nebo rozvetvenou alkylovou skupinu obsahujici 1 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkenylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkinylovou skupinu obsahujici 2 az 6 uhlikovych atomu, 
.pfimou nebo rozvetvenou alkylovou, alkenylovou nebo alkinylovou skupinu obsahujici 
1 az 6 uhlikovych atomu a substituovanou jednim az peti substituenty vybranymi ze 
skupiny zahrnujici hydroxyl, alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, 
amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, 
karbylalkoxy, cykloalkyl a karbamoyl skupinu, pficemz uvedene genericke 
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substituentove skupiny maji vyznamy, ktere jsou identicke s definicemi odpovidajicich 
skupin uvedenymi v teto legende, 
a V znamena 

.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, vjejiz cyklicke struktufe je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku a atom fosforu, 
.monocyklickou nebo polycyklickou alkylovou skupinu obsahujici 3 az 15 uhlikovych 
atomu, vjejiz cyklicke strukture je alespon jeden atom uhliku nahrazen heteroatomem 
ze skupiny zahrnujici atom kysliku, atom siry, atom dusiku a atom fosforu, a 
substituovanou jednim az peti substituenty vybranymi ze skupiny zahrnujici hydroxyl, 
alkoxy, amino, hydrazo, merkapto, karboxyl, cyano, nitro, amido, sulfo, sulfamido, 
acylamino, acyloxy, alkylamino, dialkylamino, alkylmerkapto, karbylalkoxy, cykloalkyl 
a karbamoyl skupinu, pficemz uvedene genericke substituentove skupiny maji vyznamy, 
ktere jsou identicke s definicemi odpovidajicich skupin uvedenymi v teto legende, 



ve forme racematu nebo opticky aktivnich isomeru, jakoz i jejich adicnich soli 
s kyselinami. 



2. Substitucni derivaty N 6 -benzyladenosinu podle naroku 1 obecneho vzorce 1 vybrane ze 
skupiny zahrnujici 



6-(2-fluorobenzylamino)purin ribosid, 


6-(3-fluorobenzylamino)purin 


ribosid, 


6-(4- 


fluorobenzylamino)purin 


ribosid, 


6-(2-bromobenzylamino)purin 


ribosid, 


6-(3- 


bromobenzylamino)purin 


ribosid, 


6-(4-bromobenzylamino)purin 


ribosid, 


6-(2- 


iodobenzylamino)purin 


ribosid, 


6-(3-iodobenzylamino)purin 


ribosid, 


6-(4- 


iodobenzylamino)purin 


ribosid, 


6-(2-chlorobenzylamino)purin 


ribosid, 


6-(2- 


chlorobenzylamino)purin 


ribosid, 


6-(3-chlorobenzylamino)purin 


ribosid, 


6-(4- 


chlorobenzytamino)purin 


ribosid, 


6-(2-acetylbenzylamino)purin 


ribosid, 


6-C3- 


acetylbenzylamino)purin 


ribosid, 


6-(4-acetylbenzylamino)purin 


ribosid, 


6.(3- 


karboxybenzylamino)purin 


ribosid, 


6-(4-karboxybenzylamino)purin 


ribosid, 


6-(2- 


acetoxybenzylamino)purin 


ribosid, 


6-(3 -acetoxybenzylamino)purin 


ribosid, 


6-(4- 


acetoxybenzylamino)purin 


ribosid, 


6-(2-nitrobenzylamino)purin 


ribosid, 


6-(3- 


nitrobenzylamino)purin 


ribosid, 


6-(4-nitrobenzylamino)purin 


ribosid, 


6-(2- 


sulfobenzylamino)purin 


ribosid, 


6-(3-sulfoobenzylamino)purin 


ribosid, 


6-(4- 
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sulfobenzylamino)purin ribosid, 6-(2-kyanobenzylamino)purin ribosid, 6-(3- 
kyanobenzylamino)purin ribosid, 6-(4-kyanobenzylamino)purin ribosid, 6-(5-nitro : 2- 



methylbenzylamino)purin 


ribosid, 


6-(2-methylbenzyiamino)purin 


ribosid, 


6-(3- 


methylbenzylamino)purin 


ribosid, 


6-(4-methylbenzylamino)purin 


ribosid, 


< (A 


methylaminobenzylamino)pui 


rin ribosid : 


6-(2-methoxybenzylamino)purin ribosid, 


6-(i- 


methoxybenzylamino)purin 


ribosid, 


o-^4-metnoxyuenzy lamino jpunn 






hydroxybenzylamino)purin 


ribosid, 


O-^j-nyuroxyucnzyiciriniiu^pui in 




A (A 


hydroxybenzylamino)purin 


ribosid, 


6-(4-hexylbenzyiamino)purin 


ribosid, 


£ (A 


hexyloxybenzylamino)purin 


ribosid, 


6-(2-formylbenzylamino)purin 


ribosid, 


0-1-*" 


formylbenzyiamino)purin 


ribosid, 


6-(4-formylbenzyiamino)purin 


ribosid, 




ethoxybenzylamino)purin 


ribosid, 


6-(3-ethoxybenzylamino)purin 


ribosid, 




ethoxybenzylamino)purin 


ribosid, 


6-(4-ethylbenzylamino)purin 


ribosid, 




penthylbenzylamino)purin 


ribosid, 


6-(4-penthyioxybenzylamino)purin 


ribosid, 


//I 

0-(4- 


fenoxybenzylamino)purin 


ribosid, 


6-(4-fenylbenzylamino)purin 


ribosid, 


6-(4- 


propylbenzylamino)purin 


ribosid, 


6-(4-propyloxybenzylamino)purin 


ribosid, 


6-(4- 


oktylbenzylammo)purin ribosid, 6-(4- 


-octyloxybenzylamino)purin ribosid, 


6-(4- 


ethyloxybenzylaiTiino)purin 


ribosid, 


6-(3,4-diacetoxybenzylamino)purin 


ribosid, 


6-(3,5- 


diacetoxybenzylamino)purin 


ribosid, 


6-(2,5-dianninobenzylamino)purin 


ribosid, 


6-(3,5- 



dibromobenzylamino)purin ribosid, 6-(3,5-dibromo-4-methoxybenzylamino)purin ribosid, 6- 
(2,3-dichlorobenzylamino)purm ribosid, 6-(2,4-dichlorobetizylamino)purin ribosid, 6-(2,5- 
dichlorobenzylamino)purin ribosid, 6-(2,6-dichlorobenzylamino)purin ribosid, 6-(3,4- 
dichlorobenzylamino)purin ribosid, 6-(3,5-dichlorobenzylamino)purin ribosid, 6-(2,3,4,5- 
tetrafluorobenzylamino)purin ribosid, 6-(2-chloro-3,6-difluorobenzylamino)purin ribosid, 6-(5- 
chloro-2-fluorobenzylamino)purin ribosid, 6-(2,3,4-trifluorobenzylamino)purin ribosid, 6- 
(2,3,5-trifluorobenzylamino)purin ribosid, 6-(2,4,5-trifluorobenzylamino)purin ribosid, 6- 
(3,4,5-trifluorobenzylamino)purin ribosid, 6-(2,3,6-trifluorobenzylamino)purin ribosid, 6-(3- 
chloro-2,6-difluorobenzylamino)purin ribosid, 6-(2-chloro-6-fluorobenzylamino)purin ribosid, 
6-(2,6-difluorobenzylamino)purin ribosid, 6-(2,4-difluorobenzylamino)purin ribosid, 6-(3,4- 
difluorobenzylamino)purin ribosid, 6-(2,5-difluorobenzylamino)purin ribosid, 6-(3,5- 
difluorobenzylamino)purin ribosid, 6-(5-fluoro-2-(trifluoromethyl)benzylamino)purin ribosid, 
6-(4-fluoro-2-(trifluoromethyl)benzylamino)purin ribosid, 6-(2-chloro-5- 

(trifluoromethyl)benzylamino)purin ribosid, 6-(2-(difluoromethoxy)benzylamino)purin ribosid, 
6-(3-(difluoromethoxy)benzylamino)purin ribosid, 6-(4-(difluoromethoxy)benzylamino)purin 
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ribosid, 6-(2-fluoro-5-(trifluoromethyl)benzylamino)purin ribosid, 6-(3-fluoro-4- 
(trifluoromethyl)benzylamino)purin ribosid, 6-(2-fluoro-4-(trifluoromethyl)benzylamino)purin 
ribosid, 6-(2-(trifluoromethylthio)benzylamino)purin ribosid, 6-(2-fluoro-3- 

(trifluoromethyl)benzylamino)purin ribosid, 6-(2»chloro-6-fluoro-3-methylbenzylamino)purin 
purin ribosid, 6-(6-chloro-2-fluoro-3-methylbenzylamino)purin ribosid, 6-(3-chloro-2-fluoro-5- 
(trifluoromethyl)benzylamino)purin ribosid, 6-(3-chloro-2-fluoro-6- 

(trifluoromethyl)benzylamino)purin ribosid, 6-(2,3-difluoro-4-methylbenzylamino)purin 
ribosid, 6-(2,6-difluoro-3-methylbenzylamino)purin ribosid, 6-(2-fluoro-6- 

(trifluoromethyl)benzylamino)purin ribosid, 6-(3-chloro-2,6-difluorobenzylamino)purin ribosid, 
6-(3-(trifluoromethylthio)benzylamino)purin ribosid, 6-(3-fluoro-4-methyl benzylamino)purin 
ribosid, 6-(4-fluoro-3-methylbenzylamino)purin ribosid, 6-( 5-fluoro-2- 
methyIbenzylamino)purin ribosid, 6-(2-chloro-3,6-difluorobenzylamino)puri ribosid, 6-(4- 
(trifluoromethylthio)benzylamino)purin ribosid, 6-(3-fluoro-5- 

(trifluoromethyl)benzylamino)purin ribosid, 6-(2-chloro-4-fluorobenzylamino)purin ribosid, 6- 
(2-(trifluoromethoxy)benzylamino)purin ribosid, 6-(3-(trifluoromethyl)benzylamino)purin 
ribosid, 6-(2-(trifluoromethyl)benzylamino)purin ribosid, 6-(4- 

(trifluoromethyl)benzylamino)purin ribosid, 6-(4-chloro-3-(trifluoromethyl) benzylamino)purin 
ribosid, 6-(4-fluoro-3-(trifluoromethyl)benzylamino)purin ribosid, 6-(3,5- 

bis(trifluoromethyl)benzylamino)purin ribosid, 6-(3-(trifluoromethoxy)benzylamino)purin 
ribosid, ' 6-(4-(trifluoromethoxy)benzylamino)purin ribosid, 6-(4- 

(trifluoromethyl)benzyIamino)purin ribosid, 6-(4-diethylaminobenzylamino)purin ribosid, 6- 
(3,4-dihydroxybenzyIamino)purin ribosid, 6-(3,5-dihydroxybenzylamino)purin ribosid, 6-(3,4- 
dihydroxybenzylamino)purin ribosid, 6-(2,3-ethylenedioxybenzylamino)purine ribosid, 6-(2,4- 
dihydroxybenzylamino)purin, 6-(2,5-dihydroxybenzylamino)purin ribosid, 6-(2,6- 
dihydroxybenzylamino)purin ribosid, 6-(3,4-dimethoxybenzylamino)purin ribosid, 6«(3,4- 
dimethoxybenzylamino)purin ribosid, 6-(3,5-dimethoxybenzylamino)purin ribosid, 6-(2,3- 
dimethoxybenzylamino)purin ribosid, 6-(2,4-dimethoxybenzylamino)purin ribosid, 6-(2,5- 
dimethoxybenzylamino)purin ribosid, 6-(2,6-dimethoxybenzylamino)purin ribosid, 6-(2- 
hydroxy-3-methoxybenzylamino)purin ribosid, 6-(2-hydroxy-4-methoxybenzylamino)purin 
ribosid, 6-(2-hydroxy-5-methoxybenzylamino)purin ribosid, 6-(2-hydroxy-6- 
methoxybenzylamino)purin ribosid, 6-(3-hydroxy-2-methoxybenzylamino)purin ribosid, 6-(3- 
hydroxy-4-methoxybenzylamino)purin ribosid, 6-(3~hydroxy-5-methoxybenzylamino)purin 
ribosid, 6-(3-hydroxy-6-methoxybenzylamino)purin ribosid, 6-(4-hydroxy-2- 
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methoxybenzyIamino)purin ribosid, 6-(4-hydroxy-3~methoxybenzylamino)purin ribosid, 6-(4- 
hydroxy-5-methoxybenzylamirio)puriri ribosid, 6-(4-hydroxy-6-methoxybenzylamino)purin 
ribosid, 6-(2-hydroxy-3,4-dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,5- 

dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,6-dimethoxybenzylamino)purin ribosid, 
6-(2-hydroxy-4,5-dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-4,6- 

dimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-5,6-dimethoxybenzylamino)purin ribosid, 
6-(3 -hy droxy-4, 5 -dimethoxybenzylamino)purin ribosid, 6-(3 -hydroxy-4,6- 

dimethoxybenzylamino)purin ribosid, 6-(3-hydroxy-2,4-dimethoxybenzylamino)purin ribosid, 
6-(3-hydroxy-2,5-dimethoxybenzylamino)purin ribosid, 6-(3-hydroxy-2,6- 

dimethoxybenzylamino)purin ribosid, 6-(4-hydroxy-2,3-dimethoxybenzylamino)purin ribosid, 
6-(4-hydroxy-2,5-dimethoxybenzylamino)purin ribosid, 6-(4-hydroxy-2,6- 

dimethoxybenzylamino)purin ribosid, 6-(4-hydroxy-3,5-dimethoxybenzylamino)purin ribosid, 
6-(4-hydroxy-3,6-dimethoxybenzylamino)purin ribosid, 6-(2,3-dihydroxy-4- 

methoxybenzylamino)purin ribosid, 6-(2,3-dihydroxy-5-methoxybenzylamino)purin ribosid, 6- 
(2,3-dihydroxy-6-methoxybenzylamino)purin ribosid, 6-(2,4-dihydroxy-3- 

methoxybenzylamino)purin ribosid, 6-(2 1 4-dihydroxy-5-methoxybenzylamino)purin ribosid, 6- 
(2,4-dihydroxy-6-methoxybenzylamino)purin ribosid, 6-(2,5-dihydroxy-3- 

methoxybenzylamino)purin ribosid, 6-(2,5-dihydroxy-4-methoxybenzylamino)purin ribosid, 6- 
(2,5-dihydroxy-6-methoxybenzylamtno)purin ribosid, 6-(2,6-dihydroxy-3- 

methoxybenzylamino)purin ribosid, 6-(2,6-dihydroxy-4-methoxybenzylamino)purin ribosid, 
6-(2,6-dihydroxy-5-methoxybenzylamino)purin ribosid, 6-(3,4-dihydroxy-2- 

methoxybenzylamino)purin ribosid, 6-(3,4-dihydroxy-5-methoxybenzylamino)puriQ ribosid, 6- 
(3,4-dihydroxy-6-methoxybenzylamino)purin ribosid, 6-(3,5-dihydroxy-2~ 

methoxybenzylamino)purin ribosid, 6-(3,5-dihydroxy-4-methoxybenzylamino)puria ribosid, 6- 
(3,5-dihydroxy-6-methoxybenzylamino)purin ribosid, 6-(2,3,4-trimethoxybenzylamino)purin 
ribosid, 6-(2,4,5-trimethoxybenzylamino)purin ribosid, 6-(2,4,6-trimethoxybenzylamino)purin 
ribosid, 6-(3,4,5-trimethoxybenzyiamino)purin ribosid, 6-(2-hydroxy-3,4,5- 

trimethoxybenzylamino)purin ribosid, 6-(2-hydroxy-3,4 > 6-triraethoxybenzylanuno)purin 
ribosid, 6-(2-hydroxy-4,5,6-trimethoxybenzylamino)purin ribosid, 6-(2,4,6- 

trimethoxybenzylamino)purin ribosid, 6-(2,3,4-trihydroxybenzylamino)purin ribosid, 6-(2,4,6- 
trihydroxybenzylamino)purin ribosid, 6-(2,3,4-trihydroxybenzylamino)purin ribosid, 6-(3,4,5- 
trihydroxybenzylamino)purin ribosid, 6-(2,4 > 6»trihydroxybenzylamino)purin ribosid, 6-(2- 
hydroxy-3-chlorobenzylamino)purin ribosid, 6-(2-hydroxy-4-chlorobenzylamino)purin ribosid, 
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6-(2-hydroxy-5-chlorobenzyIamino)purin ribosid, 6-(2-hydroxy-6-chlorobenzylamino)purin 
ribosid, 6-(2-hydroxy-3-iodobenzyIamino)purin ribosid, 6-(2-hydroxy-4- 

iodobenzylamino)purin ribosid, 6-(2-hydroxy-5-iodobenzylamino)purin ribosid, 6-(2-hydroxy- 
6-iodobenzylamino)purin ribosid, 6-(2-hydroxy-3-bromobenzylamino)purin ribosid, 6-(2- 
hydroxy-4-bromobenzylamino)purin ribosid, 6-(2-hydroxy-5-bromobenzylamino)purin ribosid, 
6-(2-hydroxy-6-bromobenzylamino)purin ribosid, 6-(2-hydroxy-3-fluorobenzylamino)purin 
ribosid, 6-(2-hydroxy-4-fluorobenzylamino)purin ribosid, 6-(2-hydroxy-5- 

fluorobenzylamino)purin ribosid, 6-(2-hydroxy-6-fluorobenzylamino)purin ribosid, 6-(2- 
hydroxy-3-methylbenzylamino)purin ribosid, 6-(2-hydroxy-4-methylbenzylamino)purin 
ribosid, 6-(2-hydroxy-5-methylbenzylamino)purin ribosid, 6-(2-hydroxy-6- 

methylbenzylamino)purin ribosid, 6-(2,3-dihydroxy-4-chlorobenzylamino)purin ribosid, 6-(2,3- 
dihydroxy-5-chlorobenzylamino)purin ribosid, 6-(2,5-dihydroxy-4-chlorobenzylamino)purin 
ribosid, 6»(2,6-dihydroxy-4-chlorobenzylamino)purin ribosid, 6-(2,6-dihydroxy-4- 
bromoxybenzylamino)purin ribosid, 6-(2,6-dihydroxy-4-iodobenzylamino)purin ribosid, 6-(2,6- 
dihydroxy-3-chlorobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3-bromobenzylamino)purin 
ribosid, 6-(2,6-dihydroxy-3-iodobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3- 
fluorobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3,5-dichlorobenzylamino)purin ribosid, 6- 
(2,6-dihydroxy-3,5-dibromobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3,5- 

diiodobenzylamino)purin ribosid, 6-(2,6-dihydroxy-3,5-difluorobenzylamino)purin ribosid, 6- 
(4,5-dimethoxy-2-nitrobenzylamino)purin ribosid, 6-(3,4-dimethylbenzylamino)purin ribosid, 
6-(2,3-dimethylbenzylamino)purin ribosid, 6-(2,4-dimethylbenzylamino)purin ribosid, 6-(2,6- 
dimethylbenzylamino)purin ribosid, 6-(2,6-dimethyl-4-hydroxybenzylamino)purin ribosid, 6- 
(3,5-dimethyU4-hydroxybenzylamino)purin ribosid, 6-(2-fluoro-4-hydroxybenzylamino)purin 
ribosid, 6-(3-fluoro-4-methylbenzylamino)purin ribosid, 6-(3,4-dinitrobenzylamino)purin 
ribosid, 6-(3,5-dinitrobenzylamino)purin ribosid, 6-(2-methyl-5-nitrobenzylamino)purin ribosid, 
6-(3-methyI-4-nitrobenzylamino)purin ribosid, 6-(3,4-diiodo-4-hydroxybenzylamino)purin 
ribosid, 6-(2-chloro-3,4-dimethoxybenzyIamino)purin ribosid, 6-(4-chloro-3,5- 
dinitrobenzylamino)purin ribosid, 6-(2-chloro-4-fluorobenzylamino)purin ribosid, 6-(3 r chloro- 
4-fluorobenzylamino)purin ribosid, 6-(2-chloro-6-methylbenzylamino)purin ribosid, 6-(3- 
chloro-2-methylbenzylamino)purin ribosid, 6-(3-chIoro-4-methylbenzylamino)purin ribosid, 6- 
(5-chloro-2-methoxybenzylamino)purin ribosid, 6-(2-clilorp-4-fluorobenzylamino)purin 
ribosid, 6-(4-chloromethylbenzylamino)purin ribosid, 6-(2-chloro-5-nitrobenzylamino)purin 
ribosid, 6-(2-chloro-6-nitrobenzylamino)purin ribosid, 6-(4-chloro-3-nitrobenzylamino)purin 
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ribosid, 6-(5-chloro-2-nitrobenzylamino)purin ribosid, 6-(3-bromo-4- 

hydroxybenzylamino)purin ribosid, 6-(3,5-dibromo-4-hydroxybenzylamino)purin, 6-(3-bromo- 
4-methoxybenzylamino)purin, 6-(4-bromomethylbenzylamino)purin ribosid, 6-(4- 
butoxybenzylamino)purin ribosid, 6-(4-butoxybenzylamino)purin ribosid, 6-(4-/t- 
butyl/benzylamino)purin ribosid, 6-(4-t-butyl-2,6-dimethylbenzylamino)purin ribosid, 6-(2- 
aminobenzylamino)purin ribosid, 6-(3-aminobenzylamino)purin ribosid, 6-(4- 
aminobenzylamino)purin ribosid, 6-(2-amino-3-chlorobenzylamino)purin ribosid, 6-(2-amino- 
4-chlorobenzylamino)purin ribosid, 6-(2-amino-5-chlorobenzylamino)purin ribosid, 6-(2- 
amino-6-chlorobenzylaraino)purin ribosid, 6-(3-amino-2-chlorobenzylamino)purin ribosid, 6- 
(3-amino-4-chlorobenzylamino)purin ribosid, 6-(3-amino-5-chlorobenzylamino)purin ribosid, 
6-(3-amino-6-chlorobenzylamino)purin ribosid, 6-(2,6-diamino-3-chlorobenzylamino)purin 
ribosid, 6-(2,6-diamino-4-chlorobenzylamino)purin ribosid, 6-(4-amino-3- 

chlorobenzylamino)purin ribosid, 6-(4-amino-5-dichlorobenzylamino)purin ribosid, 6-(5- 
amino-2-methylbenzylamino)purine ribosid, 6-(2-amino-3-nitrobenzylamino)purine ribosid, 6- 
(4-amino-3-nitrobenzylamino)purin ribosid, 6-(4-benzyloxybenzylamino)purin ribosid, 6-(3- 
acetylbenzylamino)purin ribosid, 6-(2-acetylbenzylamino)purin ribosid, 6-(2,4,5- 
trich!orobenzylamino)purin ribosid, 6-(2,4,5-trichlorobenzylamino)purin ribosid, 6-(2,4,6- 
trichlorobenzylamino)purin ribosid, 6-(2,3,4-trichlorobenzylamino)purin ribosid, 6-(2,3,5- 
trichlorobenzylamino)purin ribosid, 6-(2,3,6-trichlorobenzylamino)purin ribosid, 6-(2,5,6- 
trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3-fluorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-fluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyl mercapto)-6-(3-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-bromobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-iodobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2-chlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chlorobenzylamino)purin 



81 



ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
chlorobenzylamino)purin ribosid, 6-(4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-acetylbenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
acetylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-acetylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3-karboxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-karboxybenzylamino)purin 
ribosid, 6-(2-acetoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-acetoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-acetoxybenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
nitrobenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-sulfobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
sulfoobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-sulfobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2-kyanobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-kyanobenzylamino)purin 
ribosid, 6-(4-kyanobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(5-nitro-2-methylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro-; fluoro, bromo, methyl nebo methylmercapto)-6-(2-methylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 
methylbenzylamino)purin ribosid, 6-(4-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-methylaminobenzylamino)purin 
ribosid, 6-(2-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-methoxybenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
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bromo, methyl nebo methylmercapto>6-(4-hydroxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hexylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
hexyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-formylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3-formylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-formylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methytmercapto)-6-(2- 
ethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-ethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-ethoxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-ethylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
penthylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-penthyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(4-fenoxybenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-fenylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
propylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-propyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-oktylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-octyloxybenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
ethyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3 ,4-diacetoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-diacetoxybenzylamino)purin ribosid, 6- 
(2,5-diaminobenzylamino)purin ribosid, 2-(arnino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dibromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3,5-dibromo-4-methoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3- 
dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyimercapto)-6-(2,4-dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,5-dichlorobenzylamino)purin ribosid, 2-(amino, 
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hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6- 
dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyl mercapto)-6-(3,4-dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3,5-dichlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4,5- 
tetrafluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-chloro-3,6-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(5-chloro-2-fluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4- 
trifluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3,5-trifluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,5-trifluorobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4,5- 
trifluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3,6-trifluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2,6-difluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro- 
6-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,4-difluorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(3,5-difluorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(5-fluoro-2- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(4-fluoro-2-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-5- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-(difluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3- 

(difluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(4-(difluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, 
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chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-fluoro-5- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(3-fluoro-4-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-fluoro-4- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-(trifluoromethylthio)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-fluoro-3- 
(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-chloro-6-fluoro-3-methylbenzylamino)purin purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(6-chloro-2-fluoro-3- 
methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-chloro-2-fluoro-5-(trifluoromethyl)benzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2-fluoro-6- 
(tritluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2,3-difluoro-4-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-difluoro-3- 
methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-fluoro-6-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2,6- 
difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-(trifluoromethylthio)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-fluoro-4-methyl benzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-fluoro- 
3-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(5-fluoro-2-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-3,6-difluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
(trifluoromethylthio)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-fluoro-5-(trifluoromethyl)benzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-4- 
fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-(trifluoromethoxy)benzylamino)purin ribosid, 6-(3- 

(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
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nebo methylmercapto)-6-(2-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-(trifluoromethyl)benzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-chloro- 
3-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(4-fluoro-3-(trifluoromethyl)benzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5- 
bis(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(3-(trifluoromethoxy)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methyltnercapto)-6-(4- 
(trifluoromethoxy)benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(4-(trifluoromethyl)benzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
diethylaminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methyimercapto)-6-(3,4-dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
lluoro, bromo, methyl nebo methylmercapto)-6-(3,5-dihydroxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3-ethylenedioxybenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,4-dihydroxybenzylamino)purin, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5- 
dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3,4-dimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,3-dimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
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methylmercapto)-6-(2-hydroxy-4-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6»(2-hydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-2- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-4-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-2- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-hydroxy-3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-hydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-3,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3,6- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-4,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methyImercapto)~6-(2-hydroxy-4,6- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-5,6-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-4,5- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-4,6 r dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-2,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-hydroxy-2,5-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-hydroxy-2,6- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
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methylmercapto)-6-(4-hydroxy-2,3-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-2,5- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-hydroxy-2,6-dimethoxyben2ylamiao)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-hydroxy-3,5- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-hydroxy-3,6-dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3-dihydroxy-4- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3-dihydroxy-5-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3-dihydroxy-6- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4-dihydroxy-3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo met;hylmercapto)-6-(2,4-dihydroxy-5- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4-dihydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5-dihydroxy-3- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5-dihydroxy-4-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,5-dihydroxy-6- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-3-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-4- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-5-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4-dihydroxy-2- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-dihydroxy-5-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4-dihydroxy-6- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dihydroxy-2-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-dihydroxy-4- 
methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
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methylmercapto)-6-(3,5-dihydroxy-6-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4-trimethoxybenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,5- 
trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4 > 6-trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3,4,5-trimethoxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6^(2-hydroxy-3,4,5- 
trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-3,4,6-trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-4,5,6- 
trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4,6-trimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4-trihydroxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,6- 
trihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,3,4-trihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylniercapto)-6-(3,4,5-trihydroxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,6- 
trihydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-hydroxy-3-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-4-chlorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-5-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-6-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-3-iodobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-4-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-5-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-6-iodobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-3-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-4-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-5-bromobenzylamino)purin 



89 



ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-6-bromobenzyIatnino)puri n ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-3-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-4-fluorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-5-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo m ethylmercapto)-6-(2-hydroxy-6-fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-h y droxy-3-methylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
hydroxy-4-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
nebo methylmercapto)-6-(2-hydroxy-5-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-hydroxy-6-methylbenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3- 
dihydroxy-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, 
methyl nebo methylmercapto)-6-(2,3-dihydroxy-5-chlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmerca P to)-6-(2,5-dihydroxy-4- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-4- 
bromoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-4-iodobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-3- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dihydroxy-3-bromobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydroxy-3- 
iodobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6K2,6-dihydroxy-3-fluorobeiizylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6-dihydrox y -3,5- 
dichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2 J 6-dihydroxy-3,5-dibromobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmerca P to)-6-(2,6-dihydroxy-3,5- 
diiodobenzylamino) P urin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6.dihydroxy-3,5-difluorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
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chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4,5-dimethoxy-2- 
ratrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6<3,4-dimethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro. 
bromo, methyl nebo m ethylmercapto)-6-(2,3-dimethylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4- 
dimethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,6-dimethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2,6-dimethyl-4-hydroxybenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5-dimethyl-4- 
hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-fluoro-4-hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-fluoro-4-methylbenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,4- 
dinitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,5-dinitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2-methyl-5-nitrobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-methyl-4- 
nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3,4-diiodo-4-hydroxybenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-3,4- 
dimethoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-chloro-3^5-dinitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-4-fluorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-4- 
fluorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-chloro-6-methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-2-methylbenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-chloro-4- 
methylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(5-chloro-2-methoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-chloro-4-fluorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
chloromethylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
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nebo m ethylmercapto)-6-(2-chloro-5-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo m ethylmercapto)-6<2-chloro^-nitrobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-chloro- 
3- n itrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
m ethylmercapto)-6-(5-chloro-2-nitrobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6.(3-bromo-4-hydroxybenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3,5- 
dibromo-4-hydroxybenzylamino)purin, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-bromo-4-methoxybenzylamino)purin, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(4-bromomethylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-butoxybenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmerca P to)-6-(4- 
butoxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(4-/t-butyl/benzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmerca P to)-6-(4-t-butyl-2,6-dimethylbenzylamino) P urin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2- 
aminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-aminobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo m ethylmercapto)-6-(4-aminobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-amino-3- 
chlorobenzylamino) P urin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmerca P to)-6-(2-amino-4-chlorobenzylamino) P urin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2-amino.5-chlorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2-amino-6- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6K3-amino-2-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo rnethylmercapto)-6-(3-amino-4-chlorobenzylamino)purin ribosid, 
2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(3-amino-5- 
chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(3-amino-6-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo meth y lmercapto)-6<2,6-diamino-3-chlorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,6- 
diamino-4-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl 
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nebo methylmercapto)-6-(4-amino-3-chlorobenzylamino)purin ribosid, 2-(amino, hydroxy, 
chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4-amino-5-dichlorobenzylamino)purin 
ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(5-amino- 
2-methylbenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2-amino-3-nitrobenzylamino)purine ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(4-amino-3-nitrobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(4- 
benzyloxybenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylraercapto)-6-(3-acetylbenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, 
bromo, methyl nebo methylmercapto)-6-(2-acetylbenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,5- 
trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,4,5-trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, 
fluoro, bromo, methyl nebo methylmercapto)-6-(2,4,6-trichlorobenzylamino)purin ribosid, 2- 
(amino, hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,4- 
trichlorobenzytamino)purin ribosid, 6-(2,3,5-trichlorobenzylamino)purin ribosid, 2-(amino, 
hydroxy, chloro, fluoro, bromo, methyl nebo methylmercapto)-6-(2,3,6- 
trichlorobenzylamino)purin ribosid, 2-(amino, hydroxy, chloro, fluoro, bromo, methyl nebo 
methylmercapto)-6-(2,5,6-trichlorobenzylamino)purin ribosid. 

3. Zpusob pfipravy substitucniho derivatu N^benzyladenosinu podle naroku 1 obecneho 
vzorce I, ve kterem Rl a R2 maji stejne vyznamy jako v naroku 1, vyznaceny tlm, ze se 6- 
chlor, brom, fluoro nebo methylthio derivat obecneho vzorce I nukleofilne substituuje v poloze 
6 za ucelem pf evedeni atomu chloru, fluoro nebo bromu v poloze 6 za nektery jiny z vyznamu 
obecneho substituentu v poloze N 6 za vzniku derivatu obecneho vzorce I. 

4. Substitucni derivaty lS^-benzyladenosinu podle naroku 1 obecneho vzorce I pro pouziti jako 
leciva. 

5. Substitucni derivaty N*-benzyladenosinu podle naroku 1 obecneho vzorce I pro pouziti jako 
rustove regulatory rostlin, savcu, mikroorganismu, kvasinek a hub. 
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6. Substitucni derivaty N*-benzyladenosinu podle naroku 1 obecneho vzorce 1 pro pouziti jako 
kosmeticke pripravky. 

7. Farmaceuticke, kosmeticke a tkanove pripravky obsahujici slouceninu obecneho vzorce I ci 
farmaceuticky prijatelnou sul takoveto slouceniny vcetne farmaceutickeho nosice. 

8. Pouziti sloucenin obecneho vzorce I pri pfiprave afinitnich adsorpcnich nosicu, 
imobilizovanych enzymu pro kontrolu vyrobnich- procesu, reagencii pro imunodetekci, 
diagnostickych vzorku, 14 C, 3 H, avidinem a biotinem znacenych sloucenin a oligonukleotidu. 

9. Pouziti substitucniho derivatu N 6 -benzyladenosinu podle naroku I obecneho vzorce 1 nebo 
farmaceuticky pfijatelnych soli takoveto slouceniny vcetne farmaceutickeho nosice pro 
pfipravu farmaceuticke kompozice pouzitelne jako mitotikum ci antimitotikum, zejmena pfi 
leceni nadorovych onemocneni, pri psoriaze, revmaticke artritis, lupusu, diabetu I typu, 
roztrousene skleroze, restenoze, polycystickemu onemocneni ledvin, host graft disease a dny, 
parasitozach zpusobenych houbami anebo pr\'oky, Alzheimerove chorobe, anebo jako 
antineurogenerativniho leciva, anebo k supresi immunostimulace, anebo k leceni proliferacnich 
onemocneni kuze. 

10. Substitucni derivaty N 6 -benzyladenosinu podle naroku 1 obecneho vzorce 1 pro pouziti 
jako rustoveho regulatoru v zemedelstvi, zejmena pro zvyseni vynosu a kvality zemedelskych 
produktu. 

1 1 . Substitucni derivaty N 6 -benzyladenosinu podle naroku 1 obecneho vzorce I pro pouziti 
jako kosmetickeho pfipravku pro zpomaleni senescence savcich pokozkovych bunek, jako 
keratinocytu ci fibroblastu. 

12. Substitucni derivaty N^-benzyladenosinu podle naroku 1 obecneho vzorce I pro pouziti 
jako rustoveho regulatoru v tkanovych kulturach ke stimulaci proliferace a morfogeneze. 

13. Pouziti substitucnich derivatu N^-benzyladenosinu podle naroku 1 obecneho vzorce 1 pro 
vyrobu pfipravku pouzivanych ke klonbvani rostlinnych i savcich zarodecnych bunek a embryi, 
svyhodou oocytu. 



94 



14. Pouziti substitucnich derivatu N*-benzyladenosinu podle naroku I obecneho vzorce I pro 
vyrobu teciva na potlaceni imunostimulace napriklad arthritis nebo pfi supresi rejekce 
transplantovanych organu u savcu. 



» 



95 



Anotace 

Nazev. Substitucni derivatv N 6 -benzvladenosin u z pusob ieiich pfipraw, iejich pouziti pr o 
pfi pravu leciv. kosmetickvch pripravku a rustowch resulatoru. farmaceuticke 
pfi pravkv. kosmeticke pfipravkv a rustove regula tory tvto slouceninv obsahujici 

Reseni se tyka novych substitucnich derivatu N 6 -benzyladenosinu, ktere maji 
protinadorove, mitoticke, imunosupresivni a antisenescencni licinky pro rostlinne, zivocisne i 
lidske bunky a zpusobu pripravy techto derivatu. Zahrnute jsou rovnez farmaceuticke 
pripravky, kosmeticke pripravky a rustove regulatory obsahujici tyto derivaty jako ucinnou 
latku a pouziti techto derivatu pro vyrobu leciv, v biotechnologiich, v kosmetickem prumyslu a 
v zemedelstvi. 
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Obr.l: Indukce proteinu P 21 WAF "' v bunkach MCF-7 pusobenim rozdilnych koncentraci 
20H3MeOBAPR v radu jednotek pmol na litr kultivacniho media. 
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Obr. 2: Indukce p21 WAF ' 1 v bunkach MCF-7 v rozmezi 6-24 hodin po pridavku 
20H3MeOBAPR v 1 nM koncentraci. 
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Obr. 3: Inhibice rustu nadorovych bunecnych linn CEM (A) a HL60 (B) novymi cytokininy. 
Cytotoxicita byla stanovena pomoci testu Calcein AM. Aktivita je vyjadrena v procentech 
maximalm activity (v nepritomnosti inhibitoru). ZR: zeatin ribosid; oTR: ortho-topolin 
ribosid; 3F-BAPR: 6-(3-fluorobenzylamino)purin ribosid; 3C1-4FBAPR: 6-(3-chloro-4- 
fluorobenzylamino)purin ribosid; 20H3MeOBAPR: 6-(2-hydroxy-3- 

methoxybenzylamino)purin ribosid. 
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Obr. 4, Inhibice proliferace bunek HL-60 indukovana 2OH3Me0BAPR. K exponencialne 
rostourim bunkam byl pridan 20H3MeOBAPR v koncentraci 2.5p.M (pine krouzky), 5[iM 
(prazdne ctverce), IOjiM (pine ctverce), 20|iM (prazdne trojuhelniky), 40|^M (pine 
trojuhelniky) a 60(jM (prazdne sestiuhelniky). Bunky kultivovane ve standardmm mediu bez 
20H3MeOBAPR slouzily jako kontrola (prazdne krouzky). 




Obr. 5. Indukce apoptozy 20H3MeOBAPRu bunek HL-60. K exponencialne rostoucim 
bunkam byl pridan 20H3MeOB APR v uvedenych koncentracich. Po 24 h inkubaci byl 
sledovan vyskyt apoptotickych bunek vzhledem k morfologii jader. Bufiky kultivovane ve 
standardnim mediu bez 20H3 MeOB APR slouiily jako kontrola. 
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Obr. 6. Vliv 20H3 MeOB APR na morfologii jader u bunek HL-60. Jadra bunek 
kultivovanych za standardnich podminek v mediu bez 20H3MeOBAPR a), jadra bunek 
kultivovanych v mediu s pfidavkem 5 \xM 20H3MeOB APR po dobu 24 hodin b). 




Obr. 7. Vliv 20H3MeOBAPR na integritu jaderne DNA u bunek HL-60. M - standardy 
molekulove hmotnosti. Pozice 1- DNA izolovana z bunek kultivovanych v mediu bez iPA. 
Pozice 2-6 DNA izolovana z bunek kultivovanych v mediu s pfidavkem 5, 10, 20 40 a 60 uM 
20H3MeOBAPR po dobu 24 h. 
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Obr. 8. Vliv 20H3MeOBAPR (6-(2-hydroxy-3-methoxybenzylamino)purin ribosid) na 
bunecny cyklus. Bunky byly kultivovany a) ve standardnim v mediu bez 20H3MeOBAPR 
(kontrola),,b) v mediu obsahujicim 5 \±M 20H3 MeOB APR po dobu 24h pfed analyzou 
pomoci prutokove cytometric. 
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Obr. 9, Vliv 20H3 MeOB APR na aktivaci kaspazovych prote&z. Bunky kultivovane ve 
standardnim mediu bez 20H3MeOBAPR (bile sloupce), bunky kultivovane v mediu 
obsahujicim 20 jjM 20H3 MeOB APR (cerne sloupce). Relativni hydrolyza substratu pro 
kaspazu-9 Ac-LEHD-AFC a) a kaspazu-3 Ac-DEVD-AMC b). 
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Obr. 10: Vliv kaspazoveho inhibitoru Z-VAD-FMK na viabilitu bunek HL-60 kutivovanych 
v pritomnosti iPA. K exponencialne rostouchn bunkam byl pridan 20 \xM 20H3MeOBAPR 
(bile sloupce) a 20 \xM 20H3MeOBAPR v kombinaci s 50jliM Z-VAD-FMK (cerne sloupce) 
a bunky byly kultivovany 72h. V prubehu inkubace byla stanovovana viabilita bunek pomoci 
kombinovaneho barveni FDA/PL 
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Obr. 11: Vliv inhibitoru adenosin kinazy 4-amino-3-iodo-ip-D-ribofuranosylpyrazolo [3,4- 
d]-pyrimidlne (AIRPP), na viabilitu bunek HL-60 kutivovanych v pritomnosti iPA. K 
exponencialne rostoucim bunkam byl pfidan 20 \xM 20H3MeOBAPR (bile sloupce) a 20 \xM 
20H3MeOBAPR v kombinaci s IpM AIRPP (cerne sloupce) a bunky byly kultivovany 72h. 
V prubehu inkubace byla stanovovana viabilita bunek pomoci kombinovaneho barveni 
FDA/PI. 
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Obr. 12: Vliv novych cytokininu na retenci chlorofylu v extirpovanych listovych segmented* 
psenice. Prezentovane hodnoty jsou vyj&dreny v % vychoziho obsahu chlorofylu v cerstvych 
listech pred inkubaci s cytokininy. Pferusovana 6ara pfedstavuje kontrolni mefem bez 
pritomnosti cytokininu, tj. 57,7 ± 0,9. 
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Obr. 13: Vliv novych cytokininu na rust cytokinin-dependentniho kalusu tabaku. Pfimka 
— ®— pfedstavuje kontrolm mereni bez pritomnosti cytokininu, tj. 2,5 ± 0,3 g. 




Obr. 14: Vliv novych cytokininu na syntezu betacyaninu v kotyledonarnich/hypokotylarnich 
explantatech Amaranthus caudatus. Prezentovane hodnoty pfedstavuji rozdily v jednotkach 
O.D. mezt absorbcanci pfi 537 a 620 nm. 




Obr. 15. Relativni pocet explantatu s alespon jednim hnedym listem v zavislosti na case 
(■: BAP, • : mT, A : mMeOBAPR) 




Obr. 16. Relativni pocet uhynulych explantatu v zavislosti na case (■: BA, •: mT, A 
mMeOBAPR) 
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Obr 17. Vlevo: uhynuly explantat Rosa hyhrida na mediu obsahujicim BAP; vpravo: zdravy 
explantat Rosa hybrida na mediu s mMeOBAPR po 121 dnech kultivace 



